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FOREWORD 


This report is in response to many requests for thermodynamic 
property data for helium^ Although the data and functions given in this 
report should be treated as preliminary, and therefore subject to 
change, they do represent a substantial improvement over previous 
correlations. Therefore, this preliminary document is necessary to 
satisfy the interim need since the preparation and publication of the 
final version would otherwise entail substantial delay in providing 
availability of the data. 
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PROVISIONAL THERMODYNAMIC FUNCTIONS FOR HELIUM 4 
FOR TEMPERATURES FROM 2 TO IBOO K WITH PRESSURES 
TO 100 MN/m^ (1000 ATMOSPHERES) 


by 

R. D. McCarty 
ABSTRACT 

The thermodynamic properties for helixim 4 from 2 to 1500 K 
with pressures to 100 MN/m® (1000 atmospheres) are presented. En- 
tropy, enthalpy, internal energy, specific heat, speed of sound, density 
and temperature are tabulated for selected isobars. For convenience, 
these data are given in both pressure units of MN/m® and atmospheres. 
An equation of state covering the entire range of pressure and tempera- 
ture is presented. Equations for the density of the saturated liquid and 
vapor are included as well as an equation which represents the 1958 
helium vapor pressure temperature scale. 

Key words: Helium 4, pressure, temperature, density, entropy, 

enthalpy, internal energy, specific heat, speed of sound, 
velocity of sound, second virial coefficient, vapor pressure, 
equation of state, liquid, gaseous, coexistence. 



I. INTRODUCTION 


During the course of this correlation of the thermodynamic prop- 
erties of helium, two facts began to dominate the overall character of 
the task. First, it became apparent quite early in the analysis of the 
data gathered from the literature that even though a large body of data 
exists for helium, there are gaps to be filled, and areas where existing 
data are either of limited scope or are in disagreement with other data 
to such an extent that more experimental work is needed. Second, in 
the final stages of the correlation, it also became evident that substan- 
tial improvement over existing correlations had been achieved. The 
purpose of this report is to draw attention to these two observations 
and to make provisional functions available in advance of the final pub- 
lication of the correlation. 
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II. NOMENCLATURE, CONVERSIONS, 

AND FIXED POINTS FOR HELIUM 
List of Symbols 

- absolute pressure 

- absolute temperature 

- specific volume 

- density = l/V 

- universal gas constant- .0820558 l*atm/mol*K 

- compressibility factor = PV/RT 

- specific internal energy 

- specific enthalpy 

- specific entropy 

- specific heat capacity at constant pressure 

- specific heat capacity at constant volume 

- speed of sound 

- second virial coefficient 

- Gibbs function 

- parameters for the second virial coefficient expression 
-• parameters for the saturated density equation (vapor) 

- parameters for the saturated density equation (liquid) 

- parameters for the equation of state 

- parameters for the vapor pressure equation (1) 

- parameters for the vapor pressure equation (2) 

Superscripts 

- ideal gas property 
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Subscripts 


c - critical point 

0 - reference state property 

Sat - property at saturation 

- lambda temperature 

expr - experimentally determined property value 
calc - calculated property value 
melt - melting line property 

1 - liquid state 

g - gaseous state 

Conversions and Physical Constants 

1 thermo chemical calorie = 4. 184 joules 

0° C = 273. 15 K (triple point of water = 273. 16) 

1 liter -atmosphere = 101. 325 joules 

gas constant, R = . 0820558 liter* atmospheres per mole* degree 

Kelvin 

molecular weight = 4. 0026 (based on the carbon 12 scale) 

1 atmosphere = 1. 01325 X 10^ Newton per meter^ 

1 Mega-Newton (MN) = 10® Newton 
1 liter = 1000 cm® 
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Fixed Points for Helium 


critical pres sure = .22746 MN, (2.2449 atm) Cl] 

critical temperature = 5. 2014 K''' 

critical density = 17.399 mol/f, {. 06964 g/cm^ ) [2] 

normal boiling point - 4. 224 K’’ [3] 

lambda temperature = 2. 177 K'^ [4] 

lambda point pressure = . 005147 MN, {. 0508 atm) [3] 
lambda point density (liquid) = 36. 514 mol/i (. 14615 g/cm®) [4] 


The temperatures given here are based on an adjusted 1958 helium 
vapor pressure temperature scale. [3] The critical temperature for 
helium on the 1958 scale is 5. 1994 K. The adjustments were made on 
the basis of NBS acoustical thermometry experiments [s]. In the case 
of the critical parameters, the equation of state has been constrained 
to reproduce these values exactly. Since the actual fitting was accom- 
plished, new work suggests that the value of 5. 2014 K for the critical 
temperature may be a few milli-degrees (as much as 4) high, however, 
the temperatures below 5K are unaffected by this new work. 
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III. SURVEY OF THE LITERATURE 


A search of the world's scientific literatare began with a com- 
puterized search of the holdings of the Cryogenic Data Center of the 
National Bureau of Standards at Boulder, Colorado. This search pro- 
duced 634 references. Each of these references were carefully evalu- 
ated for possible contributions to the project of correlating the thermo- 
dynamic properties of helium. The bibliography of each selected refer- 
ence was scrutinized for possible new references. 

After the initial search of the literature had been accomplished, 
a constant surveillance of the current literature {also provided by the 
personnel of the Cryogenic Data Center in the form of their "Current 
Awareness" service) continually updated the original bibliography. 

There probably has been more information published on helium 
than for any other fluid. This is largely due to its unique, so-called 
"superfluid" properties, but even when the superfluid literature is ex- 
cluded there is left a large number of references. In 19 68 Barieau [^61 
published a bibliography of all the references he could find which con- 
tained experimental P-V-T data on helium 4. The list contains 163 
references. If for ho other reason than the quantity of data available, 
value judgements were necessary to bring the experimental points down 
to a number which could be handled by the parameter estimating tech- 
niques. All dataware considered in preliminary analysis and in most 
cases value judgements could be made on a scientific basis, however, 
in some cases experimental points were omitted from the fitting pro- 
cedures because there were just too many points in a given region. 
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IV. THE LIQUID-VAPOR COEXISTENCE REGION 


A. Vapor Pressure 

The 1958 helium vapor pressure temperature scale [3] is repre- 
sented by the following two equations . 

10 , .. 

lnP = ^f-T^ (1) 

i= 1 

where T is in degrees Kelvin and pressure is in microns. The range of 
validity for this equation is 5. 1994 to 2. 17 2 K. 

14 /2-il 

lnP = (2) 

i=l 

where T and P are in the same units as equation (1) but the range of 
validity is 2. 172 to 0. 5 K. 

Equation (1) was fit to 611 smoothed points from [3] taken every 
0, 005 K between 2. 172 and 5. 1994 K. In addition to the 6li data points^ 
six constraints were imposed on the least squares estimate of the 
parameters. These constraints are listed in table 1. 

Table 1 

Constraints on Equation 1 


1. 

P 

37800. 

at T = 2. 

172 

2. 

P 

760000. 

at T = 4. 

215 

3, 

P 

1718000. 

at T = 5. 

1994 

4. 

dp/dt = 

92960. 

at T = 2. 

17 

5. 

dp/dt = 

717100. 

at T = 4. 

22 

6. 

dp/dt = 

1267000. 

at T = 5. 

2 


the coefficients (L) are given in table 3, 
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Equation (2) was fit to 333 points taken every 0.005K from 0.5 K to 
2. 172 K. [s3 In addition to the 333 data points, two constraints were im- 
posed on the least squares estimate of the parameters. See table 2. 

Table 2 

Constraints on Equation 2 

1, P = 37800. at T = 2. 172 

2. dp/dt = 92960 . at T = 2. 17 

The coefficients (a.) for equation (2) are given in table 4. 

The maximum deviation in pressure for either equation ( 1) or 
(2) is . 02%. The maximum deviation in temperature predicted by either 
equations (1) or (2) is 0. 000 IK. See figure 2. Deviations refer to de- 
viations from the 1958 helium vapor pressure scale as defined by 
reference [3]. 


Table 3 Table 4 

Coefficients for Equation 1 Coefficients for Equation 2 


fl = 

-3. 9394635287 


ai = 

-4. 9510540356 

X 

10^ 

f = 

1. 4127497598 

X 10® 

as = 

6. 5192364170 

X 

10® 

fs = 

-1. 6407741565 

X 10^ 

aa = 

-3.7075430856 

X 

10® 

if. 

11 

1. 1974557102 

X 10^ 

a^, = 

1.2880673491 

X 

10^ 

fs = 

-5. 5283309818 

X 10^ 

as = 

-3. 0048545554 

X 10^ 

fs = 

1. 6621956504 

X 10® 

as = 

4,9532267436 

X 

10 " 

f7 = 

-3. 2521282840 

X 10® 

a? = 

-5. 9337558548 

X 

10^ 

fe = 

3. 9884322750 

X 10® 

as = 

5.2311296025 

X 

10^ 

fe = 

-2. 7771806992 

X 10 ® 

ag = 

-3. 3950233134 

X 

10^ 

£10 = 

8. 3395204183 

X 10® 

aio = 

1. 6028674003 

X 

10^ 




ail — 

-5. 3541038967 

X 10® 




ai3 = 

1. 1990301906 

X 

10® 




ajg = 

-1. 6146362959 

X 

10® 


ai4= 9.8811553386 
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The 1958 helium temperature scale [3] has been under intensive 
scrutiny in recent years. Many investigators have published experimen- 
tal results which indicate the 1958 helium scale is in error by a detect- 
able amount. "Without exception, the pertinent analysis carried out for 
this correlation by the author to date indicates two things. First, the 
critical pressure of helium 4 is about 10 millimeters of mercury lower 
than, is reported in the 1958 helium scale, and second, the temperatures 
in the 1958 helium scale are lower than the actual thermodynamic scale. 
These findings are consistent with recent experimental work. [5, lO]. 

•ji* 

On the basis of the present correlation"^ all temperatures below 
5. 2 K were adjusted according to: 

T = Tbs + . 001 + . OOZTss (3) 

If one takes as a best estimate, the critical pressure of helium to 
be 1705. 0 mm and solves equations (3) and (1), a critical tempera- 

ture of 5. 2014 results. 


B. Densities of the Coexisting Liquid and Vapor 

The density of the saturated vapor is given by: 

P„= Pc + Es .(1-T/T^)"/^ (4) 

g i=l 

The density of the saturated liquid is given by: 

Pj! = Pc + Esii(l-T/T^)"/^ (S) 

i-1 


where the density is in g/cm® , and the temperature is in degrees Kelvin. 
The parameters and are given in table 5. The parameters for 
equations (4) and (5) were determined by least squares using the experi- 
mental data of [12], The saturated liquid data below the lambda 


* The work of Plumb and co-workers [5] was given heavyweight in 
this determination. 

** The work of Edwards [l] and Roach [ll] served as a basis for this 
estimate. 
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temperature were omitted. The average deviation for the liquid equa- 
tion was 0. 027% with a maximum of 0. 1% ( in density) at 4. 4 K. The 
avera.ge deviation for the vapor equation was 0. 1% with a maximum of 
0.4% (in density) at 2. 2 K. See figure 2. The range of the liquid equa- 
tion is from the lambda point to the critical point cuid the range of the 
vapor equation is from 2. 2 K to the critical point. 



V. THE EQUATION OF STATE 


The development and least squares fitting of the equation of state 
for helium was accomplished in two separate stages. The first stage 
was the determination of the second virial coefficient from 2 to 1500 K, 
which is given by; 


B(b 

i=l 


where B is the standard second virial from the expansion P = pRT 
"(1. + Bp + . . . . ) and has the units of liters per mole. After extensive 
analysis of all the isothermal P-V-T data found in the literature four 
sources of P-V-T data were chosen for the final least squares fit of the 
equation (6). The data of Canfield, et al. [13] were chosen for the 
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temperature range of 133 to 273 K. The data of Sullivcin [l4l were 
chosen for the temperature range of 70 to 120 K, The data of White, 
et al. [l5] were used for the temperature range of 20 to 7 0 K, and 
finally, the data of Keller Cl 61 were used for temperatures from 2. 154 
to 3. 957 K. In the case of sources [13] and [14] care was taken to 
exclude data above pressures where higher order virials began, to 
contribute. 


In addition to the P-V-T data mentioned above, two other kinds 


of data were fitted to equation (6) simultaneously with the P-V-T data. 
For details on the technique of simultaneous least squares estimation 
see Hust and McCarty [17]. The speed of sound data by Plumb and 
Cataland [5], which cover the temperature range between 2. 323 and 


20. 051 K, were inserted into the fit as well as the second virial co- 


efficient data of Yntema and Schneider [l8] which cover the temperature 


range of 273 to 1473 K. The parameters for equation (6) are given in 
table 6. 


1>3 

ba 

bs 


Table 6, 


Coefficients for Equation 6 

-6. 0816710041 X 10“’^ 

bs = -9.5759219306 

-1. 1168680862 x 10"^ 

b7 = 3.9374414843 

1. 1652480354 X 10"® 

bs = -5. 1370239224 

7.4474587998 X 10"® 

bg = 2. 0804456338 

-5. 3143174768 X 10“^ 



"^The number of significant figures listed for these and all other tab- 
ulations of coefficients for the various equations are in no way indica- 
tive of the accuracy of the properties calculated from the equations. 
However the number of significant figures given are necessary to avoid 
arithmetic errors. 
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Table 7. 

Second Virial Coefficients for Heliirm, 4 


Temp B X 10® 
K l/raol 

2 -203.81 

4 - 85. 83 

6 - 51.20 

8 - 33.88 

10 - 23. 37 

15 - 9. 25 

20 - 2.25 

25 1. 85 

30 4. 49 


Temp ^ 
K 

B X 10® 
■l/mol 

40 

7. 62 

50 

9. 33 

60 

iO. 37 

80 

11. 49 

100 

12. 00 

120 

12. 25 

140 

12. 36 

160 

12. 39 

180 

12. 37 


Temp 

K 

B X 10® 
t/mol 

200 

12. 33 

250 

12. 16 

300 

11.- 95 

400 

11. 51 

500 

11. 10 

600 

10. 71 

800 

10. 02 

1000 

9. 41 

1500 

8. 12 


(1. 5 - i/2) 

(0. 75 - i/4) 

YP® ^(1.0-1) 


The total equation of state is given by: 

8 

P = pRt[i +B(b.,T)p]+ Y, 


+ y n . p^T 

31 ^ 


4n^a. 5 - i) 


i= 1 
6 


i=l 


+ y n p"T 


i= 1 


31 


^ ^ T "siP 

1=1 1=1 


+ E n .P®T 

• « O i 

1 = 1 


(1 - i). 


Where P is in atmospheres, p is in moles per liter, T is in 
degrees Kelvin, emd B(b. T) is represented by equation (6). The para- 
meters for equation (7) are given in table 8. 
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Table 8. 

Coefficients for Equation 7 


Illl 

= 

1. 9381451090 

X 

10"® 

H32 - 

3. 

6811167132 

X 

10"® 

^13 

= 

-4. 

1496408960 

X 

10"^ 

I133 = 

-1. 

4830691828 

X 

10"^ 

^13 

= 

-5. 

7465772899 

X 

10“^ 

H34 - 

3. 

0596174335 

X 

10"^ 


= 

-4. 3470945634 

X 

10“° 

H35 = 

-3. 

39 O 8 I 90224 

X 

10-^ 

Ills 

= 

-6. 

8383888924 

X 

10-2 

H36 “ 

1. 

9624080242 

X 

10"^ 

Hie 

= 

-2. 

1382474225 

X 

10-2 

H41 = 

2. 

5875753380 

X 

10“° 

ni7 


2. 

7106954908 

X 

10-° 

n 43 = 

7. 

9041608815 

X 

10-2 

HlS 


-1. 

2627967788 

X 

10"° 

H43 “ 

-1. 

4024724318 

X 

10“^ 

Hsi 

= 

1. 

5527899712 

X 

10"® 

H51 = 

-2. 

8278987249 

X 

10-’ 

H23 

= 

-3. 

6110403503 

X 

10"® 

115B = 

1. 

7336410358 

X 

10"® 

HS 3 

= 

-1. 

0839788073 

X 

10"® 

HS 3 = 

-2, 

5454187855 

X 

10"® 

nai 

= 

4. 

9728101217 

X 

10"® 

iisi = 

5. 

9883101090 

X 

10"® 

H31 

= 

-3. 

8116033499 

X 

10-6 

nS2 = 

-4. 

9653052187 

X 

iO""^ 


Y = -0. 0005 

The parameters for equation (7) were determined by least 
squares estimation techniques using several different kinds of input 
data, simultaneously. Selected P-V-T data from Eounasmaa [7], 
Canfield, et al, [iS], Sullivan [l4], Wiebe, et al. [l93, Glassford and 
Smith [9]> and el Haddi, et al. [iz] were included in the fit together 
with the C data of Lounasmaa [?]. 

V 

In addition to experimental data, the condition of the Gibbs 
function of the saturated liquid being equal to the Gibbs function of the 
saturated vapor at a common temperature was inserted into the fit at 
30 temperatures between 2.2 and 5. 1 K. Also, the entropy of vapori- 
zation was put into the fit at these same temperatures. Equations (2), 
(3), (4), and (5) were used to generate the properties needed for the 
fitting equations. The fitting equations are: 
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As a result of including the above two equations in the actual 
least squares estimation procedure, only one equation is needed to 
calculate a given derived property in both the gaseous and liquid states. 

In all the equation of state work done at this laboratory in the past this 
has not been possible. Previously, derived properties in the compressed 
liquid region (T < T , p > p } were calculated in some other manner 

O S cL^ 

which always created a matching problem at for all p > p^. Using 
the above technique eliminates this problem as only one equation is 
used over the entire region. 

The final least squares fit of the data described above was con- 
strained at the critical point to 



and to the state point of P = 2. 2449 atm, p = 0. 06964 g/cm® , and 

c c 

T = 5. 2014 K. 
c 

VI. CALCULATION OF PROPERTIES 

All the tabulated property values appearing in this report have 
been calculated using equation (7) and the following relationships. 
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.■4 = 


o 


O 

P T 


( 10 ) 


H = H, 




+ “ - RT + '\ C° dT 
P P 

o 


( 11 ) 


where S® = 37.068 j/mol K, and = 146. 328 J/mol, = 5/2 R 

C° = 3/2R, T =4. 22 K and P =1.0 
VO o 


3. o p 


( 12 ) 




“ = [(-c^X-f-)] 

V 


Sp 

1/2 


(13) 


(14) 


In all cases the input variable pair'was pressure (P) and tem- 
perature (T). This requires an iterative solution to equation (7), In 
the course of preparing the tabulations it was learned that in 
solving equation (7) for density for all pressures at temperatures below 
20 K, it is important to begin the iteration with a reasonable guess. The 
reason is that a whole set of unwanted solutions exist in the liquid - 
vapor coexistence region and another set exist at densities slightly 
larger than the solid densities at temperatures to 20 K, 
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vn. DISCUSSION OF ERRORS 


T]h.e equation of state is estimated to be accurate to 1. 5 percent 
in at least one of the two state variables of pressure and density. This 
is true for all regions where experimental data exist. This means 
that in difficult regions such as the critical region where the density 
may be as much as 10 percent in error, the pressure will be accurate 
to a few tenths of a percent. In the compressed liquid region the in- 
verse relationship may be true, i. e. , pressures may not be accurate 
but the densities will be. In most regions^ the equation is much better 
than the 1.5 percent stated above, for example, for the temperature 
range of 20 to 500, the accuracy is estimated to be on the order of 
0. 5 percent. Representative deviation plots are gxven in appendix A. 

The amount of error present in the derived properties is a 
function of many variables and is difficult to evaluate. However, some 
indication may be had from the comparison of calculated and experi- 
mental specific heats [?1. This comparison shows an average devia- 
tion of 3 to 4 percent. These errors will be greater when approaching 
a saturation boundary or the lambda line. The latent heats of vapor- 
ization calculated from the Glapeyron relationship agree to within a few 
tenths of a percent with those calculated from the equation of state, 
except above 5 K where the latent heats approach zero. 

Vm. SUGGESTIONS FOR FUTURE WORK 

i 

There are about three regions of P-T where new P-V-T meas- 
urements are needed. In the order of their importance they are: 

1. The area of the P-V-T surface from about 2. 2 K to 20 K with 
pressures to at least 350 atmospheres. At the present time only one 
source of experimental data exists which covers even part of this range 
and wbich is extensive enough to be of value. [?] Unfortunately these 
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data have some serioas shortcomings which have hampered the present 
correlation. First these data Ho not include the saturated liquid and 
the saturated vapor, which me^s that saturation data must be added 
from some other source. This immediately introduces consistency' 
problems. Second, when these data are compared to other experimen- 
ts data at 100 atm, the two disagree by about 1.3% in density. This 
corresponds to a 7% error in pressure. See figure 1. Since no other 
source exists with which to compare the two sets of data, one has no 
choice but to assign a 1. 5% uncertainty in density to the two sets and 
therefore the same uncertainty to the calculated values from the equa- 
tion of state. 

It is difficult to tell from Lounasmaas' thesis [?] exactly what his 
temperature scale was between 4. 2 and 12 K, and conversion to what is 
now the best estimate of absolute temperatures in this range of temper- 
ature is impossible. 

2. Low pressure, isothermal measurements from 4.2 to 70 K 
would be very helpful. If these measurements are to be of value, they 
must be of high accuracy. The measurements are needed to check the 
NB3 accoustical measurements. 

3. P-V-T measurements are needed in the 20 to 70 K region 
from low pressures to 1000 atm. Some high pressure measurements 
exist in this region [s], but their accuracy is poor, making them of 
little use to the correlator. 

4. In addition to the P-V-T measurements, specific heat and 
speed of sound measurements should be made over the same regions 
of pressure and temperature. Ideally, all of the measurements should 
he made at the same laboratory in one continuous experimental pro- 
gram. 
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The correlation work just completed indicates improvement 
over the present lequation 'Of state can be acconaplished by a better 
functional form for .the representatiion of the high density fluid. The 
final V 62 ;-sioii of thfs correlation will reflect further efforts towards a 
better functional jrepresentation of the high density fluid. 
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PRESSURE IN ATM 


Gloitferd, Snith 

Lioimasmaa 




density in G/CC 


Figure 1. A Comparison of Experimental P-V-T Data 

The data of Lounasmaa [?] and Glassford [ 9 ] have been cross 
plotted to obtain isotherms of the same value. The lower most 
line in each set is the 4. 5 K isotherm and each succeeding 
line is . 25 K higher than the one below it. 



PRESSURE, MICRONS 


Figure 2. Deviation Plot of the 1958 Helmm Vapor Pressure 
Temperature Scale. 

The difference laetween temperatures calculated from equq,tipns 
(1) and (2) and* the 1958 helium vapor pressure temperature 





TEMPERATURE, K 

C7/2i/'^C 

Figure 3. Deviation Plot of Saturation Densities. 

Deviation plot of experimental data by el Hadi [l2] and values 
calculated from equations (4) and (5). 


PERCENT DEVIATION 



TEMPERATURE. K 

Figure 4. Deviation Plot of Entropies of Vaporization. 


Percentage difference between the entropy of yaporization 
calculated with equation of state and entropy of vaporization 
calculated with the Clapeyron relationship. 



PERCENT DEVIATION 



Figure 5. Deviation Plot between P-V-T Data by Sullivan [14] and 
Equation of State. 


Percent deviation in pressure between experimental data of 
Sullivan [l4] and equation of state, 0= 120 K, 0= 80 K, 
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PERCENT DEVIATION 


PRESSURE (ATM) 

Figure 6. Deviation Plot between P-V-T Data by 

Canfield, et al. [13] and Equation of State. 


Percent deviation in pressure between experimental data by 
Canfield et al [l3] and equation of state. 223, 13 K, 

0= 133. 15 K, □= 273. 15 K. 





PERCENT DEVIATION 



Figure 7. Deviation Plot between P-V-T Data by 
Lounasmaa [7] and Equation of State • 

Percent deviation in density between experimental data by 
Lounasmaa [?] and equation of state. Q= 13.94 moles/liter, 
0= 19.26 moles/liter, A= 47.25 moles /liter. 
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TABLE 9 


SATURATION PROPERTIES 


TEHP 

PRESSURE 

PRESSURE 

DENSITY 

ENTHALPY 

ENTROPY 


CP 


CV 

SPEED OF 

SOUND 

K 

MN/M3 

ATH 

HOL/LITER 

J/MOL 

J/MOL-K 

J/MOL-K 

J/MOL-K 

H/S 





VAPOR 

LIQUID 

VAPOR 

LIQUID 

VAPOR 

LIQUID 

VAPOR 

LIQUID 

VAPOR 

LIQUID 

VAPOR 

LIQUID 

B.Q 

8.0031232 

0.030823 

0.1956 


98.6 


50.06 


60,11 


12.70 


135 


2.1 

0.0041331 

0.040790 

0.2485 


100.5 


48.67 


60.43 


12.74 


137 


2.2 

0.0053256 

0.052559 

0.3061 

36.493 

102.1 

13.38 

47.44 

6.64 

60.75 

33.90 

12.77 

8.40 

139 

413 

2.3 

0.0067169 

0.066290 

0.3750 

36.392 

103. B 

14.27 

46.35 

7.22 

61.06 

32.95 

12.80 

8.13 

141 

410 

2.4 

0. 0083375 

0.082285 

D.4502 

36.273 

105.4 

15,17 

45.35 

7.56 

61.38 

32.65 

12.82 

8.02 

143 

407 

2.5 

0. 0102102 

0.100767 

0.5345 

36.138 

106.9 

16.08 

44.42 

7.93 

61.71 

32.76 

12.84 

8.00 

145 

403 

2.6 

0.0123547 

0.121932 

D.6284 

35.987 

108.4 

17,02 

43.55 

8.28 

62.05 

33.11 

12.86 

8.04 

146 

399 

2.7 

0.0147094 

0.145960 

0.7324 

35.822 

109.8 

17.99 

42.73 

8.62 

62.40 

33.62 

12.87 

8.12 

148 

394 

2.8 

0.0175327 

0.173034 

0.8471 

35.643 

111.1 

18,99 

41.96 

8.95 

62.77 

34.22 

12.68 

8.21 

149 

389 

2.9 

0.0206035 

0.203340 

0.9730 

35.450 

112.4 

20.04 

41.23 

9.29 

63.15 

34.67 

12.89 

8.31 

150 

363 

3*0 

0.0240210 

0.237069 

1.1109 

35.245 

113.7 

21.13 

40.53 

9.63 

63.56 

35.56 

12.89 

8.42 

150 

376 

3*1 

0.0278048 

0.274412 

1.2616 

35.026 

114.8 

22.26 

39.87 

9.96 

64.00 

36.27 

12.89 

8.53 

151 

369 

3*2 

0.0319742 

0.315561 

1.4259 

34.794 

115.9 

23.43 

39.23 

10.30 

64.48 

37.00 

12.69 

8,64 

151 

362 

3.3 

0. 03654S4 

0.360705 

1.6048 

34.549 

116.9 

24.66 

38 .61 

10.63 

65.00 

37.76 

12.89 

8.74 

152 

354 

3*4 

0.0415462 

0.410029 

1.7993 

34.289 

117,9 

25.94 

38.01 

10.97 

65.57 

38.54 

12.88 

8.84 

152 

346 

3*5 

0.0469862 

0.463718 

2.0108 

34.013 

118.7 

27.27 

37.42 

11.31 

66.21 

39.36 

12,87 

8.94 

151 

338 

3 • 6 

0.0523867 

0.521951 

2.2406 

33.721 

119.4 

28.66 

36.85 

11.65 

66.94 

40.23 

12.86 

9. 83 

151 

329 

3 • 7 

0.0592660 

0.584910 

2.4903 

33.412 

120.1 

30.11 

36.28 

12.00 

67.77 

41.16 

12.65 

9.13 

160 

319 

3*6 

0.0661427 

0.652778 

2.7619 

33.082 

120.6 

31.64 

35.72 

12.35 

68.72 

42.18 

12.83 

9.23 

149 

310 

3*9 

0. 0735359 

0,725743 

3.0578 

32.732 

121.0 

33.23 

35.16 

12.71 

69.83 

43.30 

12.81 

9.32 

146 

300 

4 • 0 

0.0314654 

0.804001 

3.3607 

32.356 

121.3 

34.91 

34.61 

13.07 

71.15 

44.66 

12.79 

9.42 

147 

289 

4«1 

0.0899520 

0.887758 

3.7344 

31.953 

121.4 

36.69 

34.05 

13.44 

72.73 

46.00 

12.76 

9.51 

145 

278 

4«2 

0.0990178 

0.977230 

4.1234 

31.618 

121.3 

38.56 

33.48 

13.83 

74.66 

47.67 

12.74 

9.61 

143 

267 

4*3 

0.1086860 

1.072647 

4.5535 

31.046 

121,1 

40.56 

32.89 

14.22 

77.07 

49.66 

12.71 

9.71 

141 

255 

4«4 

0.1189811 

1.174252 

5,0327 

30.529 

120.6 

42,7 0 

32.29 

14.64 

80.16 

52.10 

12.67 

9.82 

138 

242 

4* & 

0.1299292 

1.2823D1 

5.5714 

29,957 

119.8 

45.0 0 

31.66 

15.0 8 

64.23 

55.17 

12.64 

9.93 

135 

229 

4*6 

0.1415573 

1.397062 

6.1646 

29.317 

118,8 

47.52 

30.99 

15.54 

89.83 

59,21 

12.60 

10.05 

131 

216 

4-7 

0.1538937 

1.518613 

6.8945 

26.588 

117.3 

50,29 

30.27 

16. 05 

97,97 

64.81 

12.55 

10.18 

127 

201 

4.6 

0.1669675 

1.647641 

7.7360 

27.738 

115.3 

53.42 

29.47 

16.61 

110.75 

73.16 

12.49 

10.32 

123 

187 

4.9 

0.1808062 

1.784438 

6. 7701 

26.709 

112.6 

57.06 

28.55 

17.25 

133.37 

87.09 

12.42 

10.48 

118 

171 

5«0 

0. 1954458 

1.928900 

10.1192 

25.363 

108.6 

61.53 

27.45 

18.04 

182.69 

115.12 

12.32 

10.68 

112 

154 

5 • 1 

0.2109099 

2.081519 

12,1070 

23.443 

102.5 

67,74 

25.96 

19.15 

355.38 

200.12 

12.16 

10.95 

10 6 

135 



TABLE 10 

Provisional Thermodynamic Properties for Helium-4 
(pressure in MN/m®) 


The number of significant figures given in the tables of 
properties is not justified on the basis of the uncertainty of 
the data, but is presented to maintain internal consistency. 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


HEGA-NEHTONS/METER SQUARED ISOBAR 


(5.001 

-TEMP 

K 


- 2 « 0 
- 2.5 
..3»0 
. 3.5 
_ 4.0 

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 
9.0 

9.5 


10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

17.0 
16*0 

19.0 

20.0 
22.0 

24.0 

26.0 
28.0 
30*0 

32.0 

34.0 

36.0 

38.0 

40.0 

45.0 

50. 0 

55.0 
.60.0 

65.0 

70.0 

75.0 
60,.0 
8#;o 

90.0 

95.0 
IQO.O 


DENSITY 

MOL/LITER 

0.06089 
0,04847 
0.04029 
0.03448 
D. 03015 
0. 02678 
0.D2409 
0.02190 
0.02007 
0.01852 
0.01719 
0.01605 
0.01504 
0.01416 
0.01337 
0.01266 

0,01203 
0.01094 
0.01002 
0.00925 
0.00859 • 
0.00802 
0.00752 
Q. 00708 
0.00668 
0.00633 

0.00601 

0.00547 

0.00501 

0.00483 

0.00430 

0,00401 

0,00376 

0.00354 

0,00334 

0,00317 

0.00301 

0,00267 

0.00241 

0.00219 

0,00200 

0.00185 

0.00172 

0,00160 

0.00150 

0,00141 

0,00134 

0,00127 

0,00120 


ENTROPY 

J/MOL-K 


59.84 

64.53 

68.35 
71.57 

74.35 
76.81 

79.00 
80.99 
82.80 
84.46 

86.00 
87.44 
86.78 

90.04 
91.23 

92.36 

93.42 

95.40 

97.21 

98.88 

100.42 

101.85 
103.19 
104.45 

105.64 
106.77 

107.83 
109.81 
111.62 

113.29 

114.83 
116, 26 
117.60 

118.86 

120.05 
121.17 

122.24 

124.69 

126.88 

128.66 

130.67 

132.33 

133.87 

135.31 

136.65 
137.91 
139.10 
140.22 

141.29 


ENTHALPY 

J/MOL 


99.8 

110.3 
120.8 
131*3 

141.7 

152.1 

162.5 

172.9 

183.3 

193.7 

204.1 

214.5 

224.9 

235.3 

245.7 

256.1 


266.5 

287.3 

308.1 

326.9 

349.7 
37 0.5 

391.3 

412.1 

432.6 

453.6 

474.4 

516.0 

557.6 

599.1 

640.7 

682.3 

723.9 

765.4 

807.0 

848.6 

690.2 

994.1 

1098.0 

1201.9 

1305.9 

1409.8 

1513.7 

1617.7 

1721.6 

1625.5 

1929.4 

2033.4 

2137.3 


INTERNAL 

ENERGY 

J/MOL 

63.4 

69.7 

96.0 

102.3 

108.5 

114.8 

121.0 

127.2 

133.5 

139.7 

146,0 

152.2 

158.4 

164.7 

170.9 

177.2 


183.4 

195.9 

206.3 

220.8 

233.3 

245.8 

258.2 

270.7 

283.2 

295.7 

308.1 

333.1 

358.0 

383.0 

407.9 

432.6 

457.8 

482.7 

507.7 

532.6 

557.6 

619.9 

662.3 

744.6 

807.0 

869.3 

931.7 

994.1 

1056.4 

1118.8 

1181.1 

1243.5 

1305.6 


J/HOL-K 

21.14 
20.98 
20.90 
20.86 
20.84 
20.83 
20.82 
20*81 
20.81 
20.81 
20.30 
20.80 
20.80 
20.30 
20,80 
20 .80 

20,79 

20,79 

20.79 

20.79 
20.79 

20.79 

20.79 
20.73 

20.79 
20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 
20.79 
20.79 
20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 


CV 

J/HOL-K 


12.54 

12.51 

12,49 

12.48 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 
12.47 
12.47 
12.47 
12.47 
12.47 


12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47- 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 
12.47 
12.47 
12.47 


SPEED OF 
SOUND 
M/S 
83 
93 
102 
110 
118 
125 
131 
138 
144 
150 
156 
161 
166 
172 
176 
181 

186 

195 

204 

212 

220 

228 

235 

243 

250 

256 

263 

276 

288 

300 

311 

322 

333 

343 

353 

363 

372 

395 

416 

436 

456 

474 

492 

510 

526 

542 

556 

573 

588 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-^f 


0.001 HEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

110.0 

0.00109 

143.27 

2345,2 

1430.6 

20 .79 

12.47 

617 

120.0 

0.00100 

145.08 

2553.0 

1555.3 

20.79 

12,47 

645 

130.0 

0.00093 

146.74 

2760.9 

1680.0 

20.79 

12.47 

671 

140.0 

0.00066 

148.28 

2968.7 

1804,7 

20.79 

12.47 

696 

150.0 

0.00080 

149.71 

3176.6 

1929.4 

20.79 

12.47 

721 

160.0 

0.00075 

151.06 

3384.4 

2054.1 

20.79 

12.47 

744 

17 0.0 

0.00071 

152.32 

3592.3 

2178.8 

20.79 

12.47 

767 

180.0 

0.00067 

153.50 

3800*2 

2303.5 

20.79 

12.47 

789 

190.0 

0.00063 

154.63 

4008.0 

2428.2 

20.79 

12.47 

611 

200.0 

0.00060 

155.69 

4215.9 

2553,0 

20.79 

12.47 

832 

210.0 

0.00057 

156.71 

4423.7 

2677.7 

20.79 

12.47 

853 

220.0 

0.00055 

157.68 

4631,6 

2802.4 

20.79 

12.47 

873 

230.0 

0.00052 

158.60 

4839.4 

2927.1 

20.79 

12.47 

892 

240.0 

0.00050 

159.48 

5047. 3 

3051.8 

20,79 

12.47 

911 

250.0 

0.00048 

160.33 

5255.2 

3176.5 

20.79 

12.47 

930 

260.0 

0.00046 

161.15 

5463.0 

3301.2 

20.79 

12.47 

949 

270.0 

0.00045 

161.93 

5670.9 

3425.9 

20.79 

12.47 

967 

280.0 

0.00043 

162.69 

5878.7 

3550.6 

20.79 

12.47 

985 

290.0 

0.00041 

163.42 

6086.6 

3675.4 

20.79 

12.47 

1002 

3il0.0 

0.00040 

164.12 

6294,4 

3800.1 

20.79 

12.47 

1019 

3L10.0 

0.00039 

164.80 

6502.3 

3924.8 

20.79 

12.47 

1036 

UO.O 

0. 00038 

165.46 

6710,2 

4049.5 

20.79 

12.47 

1052 

330.0 

0.00036 

166.10 

6918.0 

4174.2 

20.79 

12.47 

1069 

3.40.0 

0.00035 

166.72 

7125,9 

4298.9 

20.79 

12.47 

1085 

330.0 

0. 00034 

167.33 

7333.7 

4423.6 

20.79 

12.47 

1101 

3J60.0 

0.00033 

167.91 

7541.6 

4548.3 

20.79 

12.47 

1116 

3.70.0 

0.00033 

168.48 

7749.4 

4573.1 

20.79 

12.47 

1132 

380.0 

0.00032 

169.04 

7957.3 

4797.8 

20.79 

12.47 

1147 

390.0 

0. 00031 

169.58 

8165.2 

4922.5 

20.79 

12.47 

1162 

400.0 

0.00030 

170.10 

8373,0 

5047.2 

20.79 

12.47 

1177 

420.0 

0.00029 

171.12 

8788.7 

5296.6 

20.79 

12,47 

1206 

440.0 

0.00027 

172.08 

9204.4 

5546.0 

20.79 

12.47 

1234 

460.0 

0.00026 

173.01 

9620.2 

5795.5 

20.79 

12.47 

1262 

480.0 

0.00025 

173.89 

10035.9 

6044.9 

20.79 

12.47 

1289 

500.0 

0.00024 

174.74 

10451.6 

6294.3 

20 .79 

12.47 

1316 

550.0 

0.00022 

176.72 

11490.9 

6917.9 

20.79 

12.47 

138 0 

600.0 

0.00020 

178.53 

12530.1 

7541,4 

20.79 

12.47 

1441 

650.0 

0.00019 

180.19 

13569.4 

8165.0 

20.79 

12.47 

1500 

700.0 

0.00017 

181.73 

14608.7 

8788.5 

20.79 

12.47 

1557 

750.0 

0.00016 

183.17 

15648.0 

9412.1 

20,79 

12.47 

1611 

800.0 

0. 00015 

184.51 

16687.3 

10035.6 

20.79 

12.47 

1664 

650.0 

0.00014 

185.77 

17726.6 

10659,2 

20.79 

12.47 

1715 

900.0 

0.00013 

186.96 

16765.8 

11262.8 

20.79 

12.47 

1765 

950.0 

0.00013 

138.08 

19805.1 

11906.3 

20.79 

12.47 

1813 

1000. 0 

0.00012 

189.15 

20844.4 

12529.9 

20.79 

12.47 

1861 

1100.0 

0.00011 

191.13 

22923.0 

13777.0 

20.79 

12.47 

1951 

1200.0 

0.00010 

192.94 

25001.5 

15024,1 

20.79 

12.47 

2038 

1300.0 

0.00009 

194.60 

27080.1 

16271.2 

20.79 

12.47 

2121 

1400.0 

0.00009 

196,14 

29158,7 

17518,3 

20.79 

12.47 

2201 

1500.0 

0.00008 

197.58 

31237.3 

18765.4 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


a, 005 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

2.174 

0.29211 

47.74 

101.7 

84.6 

22.35 

12.76 

84 

2,5 

0.25007 

50.83 

108.9 

68.9 

21.82 

12.64 

91 

3.0 

0.20568 

54.76 

119.7 

95.4 

21.40 

12.55 

100 

-.3.5 

0.17490 

58.04 

130.3 

101.8 

21.19 

12.51 

109 

4.0 

0.15233 

60.87 

140.9 

108.1 

21.08 

12.49 

117 

4.5 

0.13499 

63.34 

151.4 

114.4 

21.00 

12.48 

124 

5.0 

0.12123 

65.55 

161.9 

120.7 

20.96 

12.47 

131 

5.5 

0.11004 

67.55 

172,4 

126.9 

20.92 

12.47 

138 

6.0 

0.10075 

69.37 

132.8 

133.2 

20.90 

12.47 

144 

6.5 

0.09291 

71.04 

193.3 

139.5 

20.88 

12.47 

150 

7.0 

0.06622 

72.59 

203.7 

145.7 

20.87 

12.47 

155 

7.5 

0.88042 

74.03 

214.2 

152.0 

20.86 

12.47 

161 

6.0 

0.07536 

75.37 

224,6 

158.2 

20.65 

12.47 

166 

8.5 

0.07090 

76.64 

235.0 

164.5 

20.84 

12.47 

171 

9.0 

0*06694 

77,83 

245.4 

170.7 

20.84 

12.47 

176 

9.5 

0.06341 

78.98 

255.8 

177.0 

20.83 

12.47 

181 

10.0 

0.06022 

80.02 

266.3 

183.2 

20.63 

12.47 

186 

11.0 

0.05473 

82.01 

287.1 

195.7 

20.82 

12.47 

195 

-12.0 

0.05016 

83.82 

307.9 

208.2 

20.82 

12.47 

204 

-13.0 

0.04629 

85.49 

328.7 

220.7 

20.81 

12.47 

212 

-14.0 

0.04296 

87.03 

349.5 

233.2 

20.81 

12.47 

220 

15. D 

0.04011 

88.46 

370.3 

245 .7 

20.81 

12,47 

228 

16.0 

0.03760 

89.61 

391.1 

258.1 

20.80 

12.47 

235 

17.0 

0.03538 

91.07 

411.9 

270 .6 

20.80 

12.47 

243 

18.0 

0.03341 

92.26 

432.7 

283.1 

20.80 

12.47 

250 

19.0 

0.03165 

93.38 

453.5 

295.6 

20.80 

12.47 

256 

20. Q 

0.83007 

94.45 

474.3 

386.0 

28.60 

12.47 

263 

22.0 

0.02734 

96.43 

515,9 

333.0 

20.79 

12*47 

276 

24,0 

0.82506 

96.24 

557.5 

356.0 

20.79 

12.47 

288 

26.0 

0.02313 

99.30 

599.1 

382.9 

20.79 

12.47 

300 

28.0 

0.02148 

101.44 

640-. 7 

407.9 

20.79 

12,47 

311 

30.0 

0.02004 

102.88 

682.3 

432.8 

20.79 

12.47 

322 

32.0 

0.01879 

104.22 

723.8 

457.7 

20.79 

12.47 

333 

34.0 

0.01769 

105.48 

765.4 

482.7 

20.79 

12.47 

343 

36.0 

0.81670 

106.67 

807.0 

507.6 

20.79 

12.47 

353 

36.0 

0.01582 

107.79 

848.6 

532.6 

20.79 

12.47 

363 

-48.0 

0.01503 

108.86 

890.1 

557.5 

20.79 

12.47 

372 

-45.0 

0.01336 

111.31 

994,1 

619.9 

20.79 

12.47 

395 

50.0 

0.01203 

113.50 

1098.0 

682.3 

20.79 

12.47 

416 

55.0 

0.01093 

115.48 

1202.0 

744.6 

20.79 

12.47 

436 

60.0 

0.01002 

117.29 

1305.9 

6Q7.0 

20.79 

12.47 

458 

65.0 

0.00925 

118.95 

1409.8 

669.3 

20.79 

12.47 

474 

70.0 

0.00859 

120.49 

1513.6 

931.7 

20.79 

12.47 

492 

75.0 

0.00802 

121.93 

1617,7 

994,0 

20.79 

12.47 

510 

80.0 

0.00752 

123,27 

1721,6 

1056.4 

20.79 

12.47 

526 

85.0 

0.00707 

124.53 

1825.6 

1118.8 

20.79 

12.47 

542 

90.0 

0.00668 

125.72 

1929.5 

1181.1 

20.79 

12.47 

558 

95.0 

0.00633 

126.64 

2033.4 

1243.5 

20.79 

12.47 

573 

100.0 

0.00601 

127.91 

2137,3 

1305.8 

20.79 

12.47 

588 


’ PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-*t 


0.005 ME6A-NEMTONS/METER SOUAREO ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 1 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

110.0 

0.00547 

129.89 

2345.2 

1430.5 

20.79 

12.47 

617 

120.0 

0.00501 

131.70 

2553.1 

1555.3 

20.79^ 

12.47 

645 

130.0 

0.00463 

133.36 

2760.9 

1680.0 

20.79 

12.47 

671 

140.0 

0.00430 

134.90 

2968.8 

1804.7 

20 .79 

12.47 

696 

150.0 

0.00401 

136.33 

3176.6 

1929.4 

20.79 

12.47 

721 

160.0 

0.00376 

137.68 

3384.5 

2054.1 

20.79 

12.47 

744 

170.0 

0.00354 

138.94 

3592.4 

2178.8 

20.79 

12.47 

767 

ISO.O 

0.00334 

140.12 

3600.2 

2303.5 

20.79 

12.47 

789 

190.0 

0.00316 

141.25 

4008.1 

2428.2 

20.79 

12.47 

811 

200.0 

0.00301 

142.31 

4215.9 

2553.0 

20.79 

12.47 

832 

210.0 

0.00286 

143.33 

4423.8 

2677.7 

20.79 

12.47 

853 

220.0 

0.00273 

144.29 

4631.6 

2802.4 

20.79 

12.47 

873 

230.0 

0.00261 

145.22 

4639.5 

2927,1 

20,79 

12.47 

892 

240.0 

0.00251 

146.10 

5047.4 

3051.6 

20 .79 

12.47 

911 

250*0 

0*00241 

146,95 

5255.2 

3176.5 

20 .79 

12.47 

930 

260.0 

0.00231 

147.77 

5463.1 

3301.2 

20.79 

12,47 

949 

270.0 

0*00223 

148.55 

5670.9 

3425.9 

20.79 

12.47 

967 

280.0 

0.00215 

149.31 

5878.8 

3550,7 

20*79 

12.47 

985 

290.0 

0.00207 

150.04 

6086.6 

3675.4 

20.79 

12.47 

1002 

300.0 

0.00200 

150.74 

6294.5 

3600.1 

20.79 

12.47 

1019 

310.0 

0.00194 

151.42 

6502.4 

3924.8 

20.79 

12.47 

1036 

320.0 

0.00188 

152.08 

6710.2 

4049.5 

20.79 

12.47 

1052 

330.0 

0.00182 

152.72 

6918.1 

4174.2 

20.79 

12.47 

1069 

340*0 

0*00177 

153.34 

7125.9 

4298.9 

20.79 

12.47 

1085 

350*0 

0.00172 

153.95 

7333.8 

4423.6 

20.79 

12.47 

1101 

360.0 

0.00167 

154.53 

7541.6 

4548.3 

20.79 

12.47 

1116 

370.0 

0.00163 

155.10 

7749.5 

4673.1 

20.79 

12.47 

1132 

380.0 

0.00158 

155.65 

7967.4 

4797.8 

20.79 

12,47 

1147 

390.0 

0.00154 

156.19 

8165.2 

4922.5 

20.79 

12.47 

t 

1162 

400.0 

0.00150 

156.72 

8373.1 

5047.2 

20.79 

12.47 

1177 

420.0 

0.00143 

157.73 

8788.8 

5296.6 

20.79 

12.47 

1206 

440.0 

0.00137 

158.70 

9204.5 

5546.0 

20.79 

12.47 

1234 

460.0 

0.00131 

159.63 

962Q.2 

5795.5 

20*79 

12.47 

1262 

480.0 

0.00125 

160.51 

10035.9 

6044.9 

20.79 

12,47 

1289 

500.0 

0.00120 

161.36 

10451.6 

6294.3 

20,79 

12.47 

1316 

550.0 

Q.0Q109 

163.34 

11490.9 

6917.9 

20.79 

12.47 

1380 

600.0 

0.00100 

165.15 

12530.2 

7541.4 

20.79 

12.47 

1441 

650.0 

0.00093 

166.61 

13569.5 

8165.0 

20.79 

12.47 

1500 

700.0 

0.00086 

168.35 

14608.8 

8788 .5 

20.79 

12.47 

1557 

750.0 

0.00060 

169.79 

15648.0 

9412.1 

20.79 

12.47 

1611 

800.0 

0.00075 

171.13 

16687.3 

10035.7 

20.79 

12.47 

1664 

850.0 

0.00071 

172.39 

17726.6 

10659.2 

20.79 

12.47 

1715 

900.0 

0.00067 

173*58 

18765.9 

11282.8 

20.79 

12.47 

1765 

950.0 

0.00063 

174.70 

19805.2 

11906.3 

20.79 

12.47 

1813 

1000.0 

0.00060 

175.77 

20844.5 

12529.9 

20.79 

12.47 

1861 

1100.0 

Q. QQ055 

177.75 

22923.0 

13777.0 

20.79 

12.47 

1951 

1200.0 

0.00050 

179.56 

25001.6 

15024.1 

20.79 

12.47 

2038 

1300.0 

0.00046 

161.22 

27080.2 

16271,2 

20.79 

12.47 

2121 

1400.0 

0.00043 

182.76 

29158.7 

17518.3 

20.79 

12.47 

2201 

1500.0 

0.00040 

184*19 

31237,3 

18765.5 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-A 


fl.Ol MEGA-NEHTOMS/METER SQUARED ISOBAR 


TEMP DENSITY ENTROPY ENTHALPY 


K 

MOL/LITER 

J/MOL-K 

J/HOL 

* 2.489 

36.15257 

7.89 

16.0 

* - 2.489 

0.52515 

44.51 

106,7 

. 2.5 

D.52247 

44.61 

107.0 

S.O 

0.42255 

48.72 

118.2 

3.5 

0.35641 

52.09 

129,2 

. 4.0 

0.30884 

54.96 

139.9 

, 4.5 

0.27278 

57.47 

150.6 

5.0 

0.24442 

59,71 

161.2 

5.5 

0.22149 

61.72 

171.7 

6.0 

0.20255 

63.55 

182.2 

. 6.5 

0.18663 

65.23 

192.7 

-7.0 

0*17306 

66.78 

203.2 

7.5 

0.16134 

68.23 

213.7 

B.Q 

B. 15112 

69.58 

224.1 

8.5 

0.14212 

70.85 

234.6 

9.0 

0.13414 

72,04 

245.0 

9.5 

0.12702 

73.17 

255.5 

10.0 

0,12061 

74.24 

265.9 

-11.0 

0.10957 

76.23 

286.8 

4.2.0 

0.10039 

78.04 

307.6 

-13.0 

0.09264 

79.71 

328.5 

.14.0 

0.08599 

81.25 

349,3 

15.0 

0.08024 

62.69 

370.1 

16. 0 

0.07521 

84.03 

391.0 

17.0 

0.07078 

85.30 

411.8 

18.0 

0.06684 

86.49 

432.6 

19.0 

0.06332 

87.61 

453.4 

20.0 

0.06015 

88.68 

474.2 

22.0 

0.05467 

90,66 

515.8 

24.0 

0.05011 

92.47 

557.4 

28.0 

0.04625 

94.14 

599,0 

28.0 

0*04295 

95.68 

640*6 

30.0 

0.04008 

97.11 

682.2 

32.0 

0.03758 

98,46 

723.8 

34.0 

0.03537 

99.72 

765.4 

38.0 

0.03340 

100.90 

807.0 

38.0 

0.03164 

102.03 

648.6 

40.0 

0.03006 

103.09 

890.1 

45.0 

0.02672 

105.54 

994.1 

50.0 

0.02405 

107.73 

1098.0 

55.0 

0.02186 

109.72 

1202.0 

60.0 

0.02004 

111.52 

1305.9 

65.0 

0.01650 

113.19 

1409.9 

70.0 

0.D1718 

114.73 

1513.8 

75.0 

0.01603 

116.16 

1617.7 

80.0 

0.01503 

117.50 

1721.7 

85.0 

0.01415 

118.76 

1825.6 

-90.0 

0.01336 

119.95 

1929.5 

95,0 

0.01266 

121.08 

2033.5 

LOO.O 

0.01203 

122.14 

2137,4 


* PHASE CHANGE 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 

J/MOL 

, 


M/S 

15.7 

8.72 

8.00 

208 

87,7 

23.13 

12,84 

89 

87.8 

23.10 

12.83 

89 

94.6 

22.11 

12.64 

99 

101.1 

21.64 

12.55 

108 

107-.5 

21.39 

12.51 

116 

113.9 

21.24 

12.49 

124 

120.2 

21.14 

12.48 

131 

126.6 

21.07 

12.47 

137 

132.9 

21.02 

12.47 

143 

139.1 

20.98 

12.47 

149 

145.4 

20.96 

12.47 

155 

151.7 

20.93 

12.47 

161 

158.0 

20.92 

12.47 

166 

164.2 

20 .90 

12.47 

171 

170.5 

20.89 

12.47 

176 

176.8 

20.68 

12.47 

181 

183.0 

20.87 

12.47 

166 

195.5 

20.86 

12.47 

195 

206.0 

20.84 

12.47 

204 

220.5 

20 .84 

12.47 

212 

233.0 

20.83 

12.47 

220 

245.5 

20.82 

12.47 

228 

258.0 

20.82 

12.47 

235 

270.5 

20.62 

12.47 

243 

283.0 

20*81 

12.47 

250 

295.5 

20*81 

12.47 

257 

307.9 

20.61 

12.47 

263 

332.3 

20.80 

12.47 

276 

357.9 

20.80 

12.47 

288 

382.8 

20 .80 

12.47 

30 0 

407.6 

20.80 

12.47 

311 

432.7 

20.80 

12.47 

322 

457,7 

20.79 

12.47 

333 

482.6 

20.79 

12.47 

343 

507.6 

20.79 

12.47 

353 

532.5 

20.79 

12.47 

363 

557.5 

20.79 

12.47 

372 

619.9 

20,79 

12.47 

395 

682.2 

20.79 

12.47 

416 

744.6 

20.79 

12.47 

436 

806.9 

20.79 

12,47 

456 

869.3 

20.79 

12,47 

474 

931.7 

20,79 

12.47 

492 

994.0 

20.79 

12.47 

510 

1056.4 

20.79 

12,47 

526 

1118.7 

20.79 

12.47 

543 

1181,1 

20.79 

12.47 

558 

1243.5 

20.79 

12.47 

574 

1305.8 

20.79 

12.47 

586 
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PROVISIONAL THERMOOrNAMIC PROPERTIES OF HELIUH-it 


0.01 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEHP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/HOL 



M/S 

liO.O 

8.01093 

124.12 

2345.3 

1430.5 

20,79 

12,47 

617 

120.0 

0.01002 

125.93 

2553.1 

1555.3 

20,79 

12,47 

645 

130.0 

0.00925 

127.60 

2761.0 

1680.0 

20.79 

12.47 

671 

140.0 

0.00359 

129.14 

2968,8 

1804.7 

20.79 

12.47 

696 

150.0 

0. 00302 

130.57 

3176.7 

1929.4 

20.79 

12.47 

721 

160.0 

0. 00752 

131.91 

3384*6 

2054,1 

20.79 

12.47 

744 

170.0 

0.00707 

133.17 

3592.4 

2176.8 

20.79 

12.47 

767 

180.0 

0.08668 

134.36 

3800.3 

2303.5 

20.79 

12.47 

789 

190.0 

0*00633 

135.48 

4008.1 

2428.2 

20.79 

12.47 

all 

200.0 

0.00601 

136.55 

4216.0 

2553.0 

20.79 

12.47 

832 

210.0 

0.00573 

137.56 

4423.8 

2677,7 

20.79 

12.47 

853 

220.0 

0.00547 

138.53 

4631.7 

2802.4 

20,79 

12.47 

873 

230.0 

0.00523 

139.46 

4839*6 

2927.1 

20,79 

12,47 

892 

240.0 

0.00501 

140.34 

5047.4 

3051.8 

20.79 

12.47 

912 

250.0 

0.00481 

141.19 

5255.3 

3176.5 

20.79 

12.47 

930 

260.0 

0.00463 

142.00 

5463.1 

3301.2 

20.79 

12.47 

949 

270.0 

0.00445 

142.79 

5671.0 

3425.9 

20.79 

12.47 

967 

280.0 

0.00430 

143.54 

5678,6 

3550.7 

20.79 

12.47 

985 

290.0 

0.00415 

144.27 

6086.7 

3675.4 

20.79 

12.47 

1002 

300.0 

0.00401 

144.98 

6294.6 

3800.1 

20.79 

12.47 

1019 

310.0 

0.00388 

145.66 

6502.4 

3924.8 

20.79 

12.47 

1036 

328.0 

0.00376 

146.32 

6710.3 

4049. 5 

20.79 

12.47 

1053 

330.0 

0.00364 

146.96 

6918,1 

4174.2 

20.79 

12.47 

1069 

340.0 

0.00354 

147.58 

7126.0 

4298.9 

20.79 

12.47 

1085 

350.0 

0.00344 

148.18 

7333.8 

4423.6 

20.79 

12.47 

1101 

360.0 

0.00334 

148.77 

7541.7 

4548.4 

20.79 

12.47 

1116 

370,0 

0. 00325 

149.34 

7749.6 

4673 -.l 

20.79 

12.47 

1132 

380.0 

0.00317 

149.89 

7957.4 

4797.8 

20.79 

12.47 

1147 

390.0 

0 * 00308 

150.43 

6165.3 

4922.5 

20.79 

12.47 

1162 

400.0 

0.00301 

150.96 

8373.1 

5047.2 

20.79 

12.47 

1177 

420.0 

0.00286 

151.97 

8788.8 

5296.6 

20,79 

12.47 

1206 

440.0 

0.00273 

152.94 

9204.6 

5546.0 

20.79 

12.47 

1234 

460.0 

0.00261 

153.86 

9620 . 3 “^ 

- 5795.5 

20.79 

12.47 

1262 

480.0 

0.00251 

154.75 

10036.0 

6044.9 

20.79 

12.47 

1289 

500.0 

0.00241 

155.&0 

10451.7 

6294.3 

20.79 

12.47 

1316 

550.0 

0.00219 

157.58 

11491.0 

6917.9 

20.79 

12.47 

1380 

600.0 

0.00200 

159.39 

12530.3 

7541.4 

20.79 

12.47 

1441 

650.0 

0.00185 

161.05 

13569.5 

8165.0 

20.79 

12.47 

1500 

700.0 

0.00172 

162.59 

14606.8 

8788.6 

20.79 

12.47 

1557 

750.0 

0.00160 

164.02 

15648.1 

9412.1 

20.79 

12.47 

1611 

aoo.o 

0.00150 

165.37 

16687.4 

10035.7 

20.79 

12.47 

1664 

850.0 

0.00141 

166.63 

17726.7 

10659.2 

20,79 

12.47 

1715 

900.0 

0.00134 

167.81 

18766.0 

11282.8 

20.79 

12.47 

1765 

950.0 

0.00127 

168.94 

19805.2 

11906.3 

20.79 

12.47 

1813 

1000.0 

0.00120 

170.00 

20844.5 

12529.9 

20.79 

12.47 

1861 

1100.0 

0.00109 

171.98 

22923.1 

13777.0 

20.79 

12,47 

1951 

1200.0 

O.OQiOO 

173.79 

25001.7 

15024.1 

20,79 

12.47 

2038 

1300.0 

0.00093 

175.46 

27080.2 

16271.2 

20.79 

12.47 

2121 

1400.0 

0.08086 

177.00 

29158.8 

17518.4 

20.79 

12.47 

2201 

1500.0 

0.00080 

178.43 

31237.4 

18765.5 

20,79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


-0.02 HEGA-NEWTONS/METER saUARED ISOBAR 


.TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

. K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

2.5 

36.19867 

7.92 

16*3 

15.8 

8.70 

7.97 

210 

» 2.881 

35.48746 

9*23 

19.6 

19.3 

9.64 

8*29 

204 

» 2.881 

0.94S43 

41.37 

112.2 

91,1 

24.38 

12.89 

93 

3.0 

0.89901 

42.34 

115.1 

92.8 

23.91 

12.82 

96 

3.5 

0.74237 

45.92 

126.7 

99.7 

22.69 

12.63 

106 

4.0 

0.63577 

48.91 

137.9 

106.4 

22.09 

12.54 

114 

4.5 

0.55745 

51.49 

148.8 

112.9 

21.74 

12.50 

122 

5.0 

0.49706 

53.77 

159.6 

119.4 

21.52 

12.46 

129 

5,5 

0.44868 

55. 81 

170.3 

125.8 

21.37 

12.47 

136 

6.0 

0.40946 

57.67 

181.0 

132.2 

21,27 

12.47 

143 

6.5 

0.37656 

59.36 

191.6 

138.5 

21.19 

12.46 

149 

7.0 

0.34865 

60.93 

202.2 

144.8 

21.13 

12.46 

155 

7.5 

0.32466 

62.39 

212.7 

151.1 

21.09 

12.46 

160 

8.0 

0.30380 

63.75 

223.3 

157.4 

21.05 

12.47 

166 

8.5 

0.28550 

65.02 

233.8 

163.7 

21.02 

12.47 

171 

9.0 

0.26931 

66.22 

244.3 

170.0 

20.99 

12.47 

176 

9.5 

0.25487 

67.36 

254.8 

176.3 

20.97 

12.47 

181 

10.0 

0.24191 

68,43 

265.3 

182.6 

20.95 

12.47 

186 

11.0 

0.21962 

70. 43 

286.2 

195.1 

2 0.93 

12.47 

195 

12.0 

0.20112 

72.25 

307.1 

207.7 

20.90 

12,47 

204 

13.0 

0.18551 

73.92 

328.0 

220.2 

20.89 

12.47 

212 

14.0 

0.17215 

75.47 

348.9 

232.7 

20.87 

12.47 

220 

15.0 

0.16060 

76.91 

369.8 

245.2 

20.36 

12.47 

228 

16.0 

0.15051 

78.26 

390.6 

257.7 

20.85 

12,47 

235 

17.0 

0.14162 

79.52 

411.5 

270.2 

20.85 

12.47 

243 

18.0 

0*13372 

80.71 

432.3 

282.7 

20.84 

12.47 

250 

19.0 

0.12666 

81.84 

453.2 

295.2 

20.33 

12.47 

257 

20.0 

0.12031 

82.91 

474. Q 

307.7 

20.83 

12.47 

263 

22.0 

0.10935 

84.89 

515.6 

332.7 

20.82 

12.47 

276 

24.0 

0.10022 

66.70 

557.3 

357,7 

20.82 

12.47 

288 

26.0 

0.09250 

88.37 

598.9 

382.7 

20.81 

12.47 

300 

28.0 

0.08568 

69.91 

640*5 

407.6 

20.81 

12.47 

312 

30.0 

0.08015 

91.35 

682.1 

432.6 

20.81 

12.47 

322 

32.0 

0.07514 

92.69 

723.7 

457.6 

20.80 

12.47 

333 

34.0 

0.07072 

93.95 

765.3 

482.5 

20.80 

12.47 

343 

36.0 

0.06679 

95.14 

806.9 

507.5 

20.80 

12.47 

353 

38.0 

0.06327 

96.26 

848.5 

532.4 

20.80 

12.47 

363 

40.0 

0.06011 

97.33 

890*1 

557.4 

20.80 

12.47 

372 

45.0 

0.05343 

99.78 

994.1 

619.8 

20.79 

12.47 

395 

50.0 

0. 04809 

101.97 

1098.1 

682.2 

20.79 

12.47 

416 

55.0 

0.04372 

103.95 

1202.0 

744.5 

20.79 

12.47 

437 

60.0 

0. 04007 

105.76 

1306.0 

806.9 

20.79 

12,47 

456 

65.0 

0.03699 

107.42 

1409.9 

869.3 

20.79 

12.47 

475 

70.0 

0.03435 

108.96 

1513.9 

931.6 

20.79 

12.47 

492 

75.0 

0.03206 

110.40 

1617.8 

994.0 

20.79 

12.47 

510 

80.0 

0.03006 

111.74 

1721.8 

1056.4 

20.79 

12.47 

526 

85.0 

0.02829 

113.00 

1825,7 

1118.7 

20.79 

12.47 

543 

90.0 

0.02672 

114.19 

1929.6 

1161.1 

20.79 

12.47 

558 

95,0 

0.02531 

115.31 

2033.6 

1243.4 

20.79 

12.47 

574 

iOO.O 

0.02405 

116.30 

2137.5 

1305.8 

20.79 

12.47 

569 


» PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 
0.02 MEGA-NEHTONS/HETER SOUARED ISOBAR 
TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0*02186 

118.36 

2345.4 

120.0 

0.02004 

120.17 

2553.2 

130.0 

0.01350 

121,83 

2761.1 

It^O.O 

0.01718 

123.37 

2969.0 

150.0 

0.01603 

124.81 

3176,8 

160.0 

0.01503 

126.15 

3384.7 

170.0 

0,01415 

127.41 

3592,5 

180.0 

0.01336 

128.60 

3800.4 

190.0 

0.01266 

129.72 

4008.3 

200.0 

0.01203 

130.79 

4216.1 

210.0 

0.01145 

131.80 

4424.0 

220. 0 

0.01093 

132.77 

4631.8 

230.0 

0.01046 

133.69 

4839.7 

240.0 

0.01002 

134.58 

5047.6 

250.0 

0.00962 

135.43 

5255.4 

260.0 

0.00925 

136.24 

5463.3 

270.0 

0.00891 

137,03 

5671,1 

280.0 

0.00859 

137.78 

5879,0 

290.0 

0.00829 

136.51 

6066.6 

300.0 

0.00802 

139.22 

6294.7 

310.0 

0.00776 

139.90 

6502.6 

320.0 

0.00752 

140.56 

6710.4 

330.0 

0. 00729 

141.20 

6918.3 

340.0 

0.00707 

141.82 

7126.1 

350.0 

0.00687 

142,42 

7334.0 

360.0 

0. Q066S 

143.00 

7541.6 

370.0 

0.00650 

143.57 

7749.7 

380.0 

0.00633 

144.13 

7957.5 

390.0 

0.00617 

144.67 

8165.4 

400.0 

0.00601 

145.19 

8373.3 

420.0 

0*00573 

146.21 

8789.0 

440.0 

0.00547 

147.18 

9204.7 

460.0 

0*00523 

148.10 

9620.4 

480.0 

0.00501 

148.98 

10036.1 

500.0 

0.00481 

149.83 

10451.8 

550.0 

0.00437 

151,81 

11491.1 

600.0 

0.00401 

153.62 

12530.4 

650.0 

0.00370 

155.29 

13569.7 

700.0 

0.00344 

156.83 

14609.0 

750.0 

0.00321 

158.26 

15648.2 

800.0 

0.00301 

159.60 

16687.5 

850.0 

0.00283 

160.86 

17726,8 

900.0 

0.00267 

162.05 

18766.1 

950.0 

0.00253 

163,17 

19805,4 

1000. 0 

0.00241 

164.24 

20844.6 

1100.0 

0.00219 

166.22 

22923.2 

1200.0 

0.00200 

168.03 

25001.8 

1300.0 

0.00185 

169.&9 

27080.3 

1400.0 

0.00172 

171.23 

29158.9 

1500.0 

0.00160 

172.67 

31237.5 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 

• 


M/S 

1430.5 

20.79 

12.47 

617 

1555.2 

20.79 

12.47 

645 

1680.0 

20.79 

12,47 

671 

1804.7 

20.79 

12,47 

696 

1929.4 

20.79 

12,47 

721 

2054.1 

20.79 

12.47 

744 

2178.8 

20.79 

12.47 

767 

2303.5 

20.79 

12.47 

789 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

832 

2677.7 

20.79 

12.47 

853 

2802.4 

20.79 

12.47 

873 

2927.1 

20.79 

12.47 

692 

3051.8 

20.79 

12.47 

912 

3176.5 

20.79 

12.47 

930 

3301.2 

20,79 

12.47 

949 

3426.0 

20.79 

12.47 

967 

3550.7 

20.79 

12.47 

985 

3675.4 

20.79 

12.47 

1002 

3800 .1 

20.79 

12.47 

1019 

3924.8 

20.79 

12.47 

1036 

4049.5 

20.79 

12.47 

1053 

4174.2 

20.79 

12.47 

1069 

4298.9 

20.79 

12.47 

1085 

4423.7 

20.79 

12.47 

1101 

4548.4 

20.79 

12.47 

1116 

4673.1 

20.79 

12.47 

1132 

4797.8 

20.79 

12.47 

1147 

4922 .5 

20.79 

12.47 

1162 

5047.2 

20.79 

12.47 

1177 

5296.6 

20.79 

12.47 

1206 

5546,1 

20.79 

12.47 

1234 

5795.5 

20,79 

12.47 

1262 

6044.9 

20.79 

12.47 

1289 

6294.3 

20.79 

12.47 

1316 

6917.9 

20.79 

12.47 

1360 

7541,5 

20.79 

12.47 

1441 

8165.0 

20.79 

12.47 

1500 

8788.6 

20.79 

12.47 

1557 

9412.1 

20.79 

12.47 

1611 

10035,7 

20.79 

12.47 

1664 

10659.3 

20.79 

12.47 

1715 

11282.8 

20.79 

12.47 

1765 

11906.4 

20.79 

12,47 

1813 

12529.9 

20.79 

12.47 

1861 

13777.0 

20.79 

12.47 

1951 

15024.2 

20.79 

12.47 

2038 

16271.3 

20,79 

12.47 

2121 

17518.4 

20.79 

12.47 

2201 

18765.5 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
0.03 HEGA-NEWTONS/METER SOUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

Z.5 

36.26026 

7.91 

16*6 

3.0 

35.28917 

9.61 

21.3 

Z,±5‘* 

34.90314 

' 10.14 

22.9 

3.154 

1.34327 

39.52 

115,4 

3.5 

1.16593 

42.10 

124.0 

4.0 

0.98406 

45.22 

135.7 

4.5 

0.85555 

47.88 

147.0 

5.0 

0.75871 

50.21 

158.0 

5.5 

0.68261 

52.29 

168.9 

6.0 

0.62098 

54.17 

179.7 

6.5 

0.56993 

55.89 

190,5 

7.D 

0.52687 

57.47 

201.2 

7.5 

0.49003 

58.94 

211.8 

8.0 

0.45811 

60.31 

222.4 

6.5 

0.43018 

61.59 

233.0 

9.0 

0.40551 

62.80 

243.5 

9.5 

0.38357 

63.94 

254.1 

10.0 

0.36391 

65.02 

264.6 

11. 0 

0.33014 

67.02 

285.6 

12.0 

0.30217 

68.85 

306.6 

13.0 

0.27861 

70.53 

327.6 

14.0 

0.25846 

72.08 

^ 348,5 

15.0 

0.24109 

73.52 

369.4 

16.0 

0.22590 

7^.67 

390.3 

17.0 

0.21252 

76.13 

411.2 

18.0 

0.20064 

77.33 

' 432.0 

19.0 

0.19003 

78.45 

452.9 

20.0 

0.18049 

79.52 

473.8 

-22.0 

0.16402 

81.51 

515.4 

24.0 

0.15032 

63.32 

557.1 

26.0 

0.13873 

84.99 

598.8 

26.0 

0.12861 

86.53 

640.4 

.30.0 

0.12021 

87.97 

682.0 

32.0 

0.11269 

89.31 

723,7 

34.0 

0.10606 

90.57 

765.3 

36.0 

0.10016 

91.76 

606.9 

36.0 

0^.09489 

92.89 

848.5 

40.0 

0.09014 

93.96 

890,1 

45.0 

0.08013 

96.41 

994.1 

50.0 

0.07212 

98.60 

1098.1 

55.0 

0.06556 

100.58 

1202.1 

60.0 

0.06010 

102.39 

1306.0 

65.0 

0.05548 

104.05 

1410.0 

70.0 

0.05152 

105.59 

1513.9 

75.0 

0.04808 

107.03 

1617.9 

80.0 

0.04508 

108.37 

1721,8 

85.0 

0.04243 

109.63 

1825.8 

90.0 

0.04007 

110.82 

1929.7 

95.0 

0.03796 

111.94 

2033.7 

100.0 

0.03607 

113.01 

2137.6 


* PHASE CHANGE 


INTERNAL 

CP 

CV' 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/KOL 



M/S 

15.7 

8.67 

7.94 

211 

20.4 

10.24 

8.41 

203 

22.0 

10. SB 

8,59 

199 

93.2 

25,54 

12.89- 

95 

96.3 

24.04 

12.71 

103 

105^.2 

22.91 

12.56 

112 

111.9 

22.31 

12,52 

121 

118.5 

21.94 

12.49 

128 

125.0 

21.70 

12.47 

135 

131.4 

21.53 

12.46 

142 

137.8 

21.41 

12.46 

148 

144.2 

21.31 

12.46 

154 

150.6 

21.24 

12.46 

160 

156,9 

21,18 

12.46 

165 

163.2 

21.14 

12.46 

171 

16946 

21.10 

12.46 

176 

175*9 

21.07 

12,47 

181 

162.2 

21.04 

12,47 

186 

194.8 

21.00 

12.47 

195 

207.3 

20.96 

12.47 

204 

219.9 

20.94 

12.47 

212 

232.4 

20.92 

12.47 

220 

244.9 

20.90 

12,47 

228 

257,5 

20,89 

12.47 

235 

270.0 

20.88 

12.47 

243 

262.5 

20.87 

12.47 

250 

295.0 

20.36 

12.47 

257 

307.5 

20.85 

12.47 

263 

332,5 

20.84 

12.47 

276 

357,5 

20,83 

12.47 

289 

382.5 

20.82 

12.47 

300 

407.5 

20.82 

12.47 

312 

432-5 

20.81 

12.47 

323 

457.4 

20.81 

12.47 

333 

462.4 

20.61 

12.47 

343 

507.4 

20 .81 

12.47 

353 

532.3 

20.80 

12.47 

363 

557.3 

20.80 

12.47 

372 

619.7 

20.80 

12.47 

395 

682.1 

- 20.80 

12.47 

416 

744.5 

20.79 

12-47 

437 

806.8 

20.79 

12.47 

456 

869.2 

20.79 

12.47 

475 

931.6 

20.79 

12.47 

.493' 

994.0 

20.79 

12.47 

510 

10 56 .’3 

20 -.79 

12.47 

527 

1118.7 

20,79 

12.47 

543 

1181.1 

* 20.79 

12.47 

558 

1243.4 

20.79 

12.47 

574 

1305.8 

20.79 

12.47 

589 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.03 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

110. 0 

0.03279 

114.99 

2345.5 

1430o5 

20.79 

12.47 

617 

120.0 

0.03006 

116.80 

2553.3 

1555.2 

20.79 

12.47 

645 

130.0 

0.02775 

118.46 

2761.2 

1680.0 

20.79 

12.47 

671 

140.0 

0.02576 

120.00 

2969.1 

1804.7 

20.79 

12.47 

696 

150.0 

0.02405 

121.44 

3176*9 

1929.4 

20.79 

12.47 

721 

160.0 

0.02255 

122.78 

3384.8 

2054.1 

20.79 

12.47 

744 

170.0 

0.02122 

124. 04 

3592.7 

2178.8 

20.79 

12.47 

767 

180.0 

0.02004 

125.23 

3800.5 

2303.5 

20,79 

12,47 

790 

190.0 

0.01899 

126.35 

4008.4 

2428.3 

20.79 

12.47 

811 

200.0 

0.01804 

127.42 

4216.2 

2553.0 

20.79 

12.47 

832 

210.0 

0.01718 

128.43 

4424.1 

2677.7 

20,79 

12.47 

853 

220.0 

0.01640 

129.40 

4632,0 

2802,4 

20.79 

12.47 

873 

230.0 

0.01568 

130.32 

4839.8 

2927.1 

20.79 

12.47 

892 

240.0 

0.01503 

131.21 

5047.7 

3051.8 

20,79 

12.47 

912 

250.0 

0.01443 

132.05 

5255.5 

3176.5 

20.79 

12.47 

930 

260.0 

0.01388 

132.87 

5463.4 

3301.3 

20.79 

12.47 

949 

270.0 

0.01336 

133.65 

5671,3 

3426.0 

20,79 

12.47 

967 

280.0 

0.01268 

134.41 

5879,1 

3550.7 

20.79 

12,47 

985 

290,0 

0.01244 

135.14 

6087.0 

3675.4 

20,79 

12.47 

1002 

300.0 

0.01203 

135,84 

6294.6 

3800.1 

20.79 

12.47 

1019 

310,0 

0.01164 

136.53 

6502.7 

3924.8 

20.79 

12.47 

1036 

320.0 

0.01127 

137.19 

6710.5 

4049.5 

20.79 

12.47 

1053 

330.0 

0.01093 

137.83 

6918.4 

4174.2 

20.79 

12.47 

1069 

340.0 

0.01061 

138.45 

7126.3 

4299.0 

20.79 

12.47 

1085 

350.0 

0.01031 

139.05 

7334,1 

4423.7 

20,79 

12.47 

llDl 

360.0 

0.01002 

139.63 

7542.0 

4548.4 

20.79 

12.47 

1116 

370.0 

0.00975 

140.20 

7749.8 

4673.1 

20.79 

12.47 

1132 

380.0 

0.00949 

140.76 

7957.7 

4797.8 

20.79 

12.47 

1147 

390.0 

0.00925 

141.30 

8165.5 

4922.5 

20.79 

12.47 

1162 

400.0 

0.00902 

141.82 

8373.4 

5047.2 

20.79 

12.47 

1177 

420.0 

0.00859 

142.84 

8789.1 

5296,7 

20 .79 

12.47 

1206 

440.0 

0.00820 

143.80 

9204.8 

5546.1 

20.79 

12.47 

1234 

460.0 

0.00784 

144.73 

9620.5 

5795.5 

20.79 

12.47 

1262 

460.0 

0.00752 

145.61 

10036.2 

6044.9 

20 .79 

12.47 

1289 

500.0 

0.00722 

146.46 

10452.0 

6294.4 

20 .79 

12.47 

1316 

550.0 

0.00656 

148.44 

11491.2 

6917,9 

20.79 

12,47 

1380 

600.0 

0.00601 

150,25 

12530.5 

7541.5 

20.79 

12.47 

1441 

650.0 

0.00555 

151.92 

13569.8 

8165.0 

20.79 

12.47 

1500 

700.0 

0.00515 

153,46 

14609.1 

8788.6 

20.79 

12.47 

1557 

750.0 

0.00461 

154.89 

15648.4 

9412.2 

20.79 

12.47 

1611 

aoo.o 

0.00451 

156.23 

16687.6 

10035.7 

20.79 

12.47 

1664 

350.0 

0.00424 

157.49 

17726.9 

10659.3 

20.79 

12.47 

1715 

900.0 

0.00401 

158.68 

18766.2 

11282.8 

20.79 

12.47 

1765 

950.0 

0.00380 

159.80 

19805.5 

11906.4 

20.79 

12.47 

1813 

10.00.0 

0.00361 

160. 87 

20844.8 

12530.0 

20.79 

12.47 

1861 

1100.0 

0.00328 

162.85 

22923.3 

13777.1 

20.79 

12.47 

1951 

1200.0 

0.00301 

164,66 

25001.9 

15024.2 

20.79 

12.47 

2038 

1300.0 

0.00278 

166.32 

27080.5 

16271.3 

20.79 

12.47 

2121 

1400.0 

0.00258 

167.86 

29159,0 

17518.4 

20 ,79 

12.47 

2201 

1500.0 

0.00241 

169.30 

31237.6 

18765,5 

20,79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-^f 
0.04 HEGA-NEHTONS/METER SQUARED ISOBAR' 


.TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

. 2.5 

36.32101 

7.90 

16.8 

3.0 

35.36222 

9.60 

21.5 

» - 3.370 

34.36819 

10.87 

25.5 

* . 3.370 

1.73921 

38.19 

117.6 

. 3.5 

1.63955 

39.18 

121.0 

4.0 

1.35807 

42.49 

133,4 

4.5 

1.16896 

45.24 

145,1 

5.0 

1.03030 

47.63 

156.4 

5.5 

0.92316 

49.75 

167.5 

6.0 

0.83739 

51.65 

178.5 

6.5 

0.76692 

53.39 

169.3 

7.0 

0.70784 

54.99 

200.1 

7.5 

0.65751 

56.47 

210.6 

8.0 

0.61407 

57,85 

221.5 

6.5 

0.57617 

59.14 

232.2 

9.0 

0.54278 

60.36 

242.8 

9.5 

0.51313 

'61.50 

253.4 

10.0 

0.48661 

"62.59 

263.9 

11.0 

0.44115 

64.60 

265.0 

12.0 

0.40357 

66 .43 

306.1 

13.0 

0.37195 

68.11 

327.1 

14.0 

0.34498 

69.66 

348.1 

15.0 

0.32169 

71,11 

369. 0 

16.0 

0.30137 

72.46 

369.9 

17.0 

0.26348 

73.73 

410.9 

16. 

0.26760 

74.92 

431.8 

19.0 

0.2534.3 

76.05 

452.6 

20.0 

0.24068 

77.12 

473.5 

22.0 

0.21670 

79.11 

515.3 

24.0 

0.20041 

80.92 

557.0 

26.0 

0.18495 

82.59 

598.6 

.28.0 

0.17172 

84,14 

640.3 

30.0 

0.16025 

85.57 

682.0 

32.0 

0.15022 

66.92 

723.6 

34.0 

0.14138 

' 86.18 

765.2 

.36 . 0 

0.13352 

89.37 

806.9 

38.0 

0.12649 

90.49 

848.5 

40.0 

0.12016 

91.56 

890.1 

45.0 

0.10681 

94.01 

994.1 

50.0 

0.09613 

96.20 

1098.1 

55.0 

0.08740 

98.19 

1202.1 

80.0 

0.08012 

100.00 

1306.1 

65.0 

0.07396 

101.66 

1410.1 

70.0 

0.06868 

103.20 

1514.0 

75.0 

0.06410 

104.64 

1618.0 

80.0 

0.06010 

105.98 

1-721.9 

-85.0 

0.05656 

107.24 

1825.9 

.90.0 

0.05342 

108.43 

1929.8 

95.0 

0.05061 

109.55 

2033.8 

108.0 

0.04808 

110.62 

2137.7 

» PHASE 

CHANGE 




INTERNAL 

CP 

CV 

SPEED 

ENERGY 

J/MOL-K 

J/HOL-K ' 

SOUND 

J/HOL 



M/S 

15.7 

6.63 

7.92 

212 

20.4 

10.19 

8.39 

205 

24.4 

11.85 

6.81 

134 

94.6 

26.71 

12.88 

97 

96.6 

25.8.4 

12.80 

100 

103.9 

23.91 

12.62 

110 

110.8 

22.96 

12.53 

119 

117.6 

22.40 

12.49 

127 

124.2 

22.05 

12.47 

135 

130.7 

21.81 

12.46 

141 

137.2 

21.63 

12.46 

148 

143.6 

21.50 

12.46 

154 

150*0 

21.40 

12.46 

160 

156.4 

21.33 

12.46 

165 

162.7 

21.26 

- 12.46 

170. 

169.1 

21.21 

-12.46 

176 

175.4 

21.16 

12.46 

181 

181.7 

21.13 

12.47 

185 

194.4 

21.07 

12.47 

195 

207.0 

21.02 

12.47 

204 

219.5 

20.99 

12.47 

212 

232.1 

20.96 

12.47 

220 

244.7 

20,94 

12.47 

228 

257.2 

20.92 

12.47 

236 

269.7 

20.91 

12.47 

243 

282.3 

20.89 

12.48 

250 

294.8 

20.68 

12.48 

257 

307,3 

20.87 

12.48 

263 

332.3 

20.86 

12.48 

276- 

357.4 

20.85 

12.48 

269 

332.4 

20.84 

±2.48 

300 

407.4 

20.83 

12.48. 

312 

432.3 

20.82 

12.46 

323 

457.3 

20.82 

12.48 

333 

482 .3 

20.82 

12.47 

344 

507.3 

20.81 

12.47- 

353 

532.2 

20.81 

12.47 

363 

557,2 

20.61 

12.47 

373 

619.6 

20.60 

12.47 

395 

682.0 

20.80 

12,47 

416 

744.4 

20*80 

12.47 

437 

806.8 

20.79 

12.47 

456 

869.2 

20.79 

12.47 

475 

931.6 

20.79 

12.47 

493 

993.9 

20.79 

12.47 

510 

1056.3 

20.79 

12.47 

527 

1118.7 

20.79 

12.47 

543 

1181.0 

20.79 

12.47 

559 

1243.4 

20.79 

12.47 

574 

1305.6 

20.79 

12.47 

589 


42 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0,04 MEGA-NEHTONS/METER SOUARED ISOBAR 


TEMP 

density 

ENTROPY 

ENTHALPY 

K 

hol/liter 

J/MOL-K 

J/MOL 

110.0 

0.04371 

112.60 

2345.6 

120.0 

0.04007 

114.41 

2553.5 

130.0 

0.03699 

116. 07 

2761.3 

140.0 

0.03435 

117,61 

2969.2 

150.0 

0.03206 

119.04 

3177.1 

160.0 

0.03006 

120.39 

3384.9 

170.0 

0.02829 

121.65 

3592.8 

180.0 

0.02672 

122.83 

3800.7 

190.0 

0.02531 

123.96 

4008.5 

2D0.0 

0.02405 

125.02 

4216.4 

210.0 

0.02290 

126.04 

4424.2 

220.0 

0.02166 

127.01 

4632.1 

230.0 

0.02091 

127.93 

4840.0 

240.0 

0.02004 

128.81 

5047.8 

250.0 

0.01924 

129,66 

5255.7 

260.0 

0.01350 

130*48 

5463.5 

270.0 

0.01781 

131.26 

5671.4 

280.0 

0.01718 

132*02 

5879.2 

290.0 

0.01659 

132,75 

6087.1 

300.0 

0*01603 

133.45 

6295.0 

310.0 

0.01552 

134.13 

6502.8 

320.0 

0.01503 

134.79 

6710.7 

330.0 

0.01456 

135.43 

6918.5 

340.0 

0.01415 

136.05 

7126.4 

350.0 

0.01374 

136.66 

7334,2 

360.0 

0.01336 

137.24 

7542,1 

370.0 

0.01300 

137.81 

7750.0 

380.0 

0.01266 

138.37 

7957.8 

390.0 

0.01233 

138.91 

8165,7 

400.0 

0.01203 

139,43 

8373.5 

420.0 

0.01145 

140,45 

8789,2 

440.0 

0.01093 

141,41 

9205.0 

460.0 

0.01046 

142.34 

9620.7 

480.0 

0.01002 

143,22 

10036.4 

500.0 

0.00962 

144.07 

10452,1 

550.0 

0.00875 

146.05 

11491.4 

600.0 

0.00802 

147.86 

12530.7 

650.0 

0.00740 

149.52 

13569.9 

700.0 

0.00687 

151.06 

14609.2 

750.0 

0.00641 

152.50 

15648.5 

800.0 

0.00601 

153.84 

16687.8 

8.50.0 

0.00566 

155.10 

17727.1 

900.0 

0.00535 

156.29 

18766.3 

950.0 

0.00506 

157.41 

19805.6 

laoo.o 

0.00481 

158.48 

20844.9 

1100.0 

0*00437 

160.46 

22923.5 

1200.0 

0.00401 

162.27 

25002.0 

1300.0 

0.00370 

163.93 

27080.6 

1400.0 

0.00344 

165.47 

29159.1 

1500.0 

0.00321 

166*91 

31237.7 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

1430.5 

20.79 

12.47 

617 

1555.2 

20.79 

12.47 

645 

1679.9 

20 .79 

12.47 

671 

1804.7 

20.79 

12,47 

696 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

744 

2178.6 

20.79 

12.47 

767 

2303.5 

20.79 

12.47 

790 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

832 

2677.7 

20.79 

12.47 

853 

2802.4 

20.79 

12,47 

873 

2927.1 

20.79 

12.47 

892 

3051. 8 

20.79 

12.47 

912 

3176.6 

20.79 

12,47 

930 

3301.3 

20.79 

12.47 

949 

3426.0 

20.79 

12.47 

967 

3550.7 

20.79 

12.47 

985 

3675.4 

20.79 

12.47 

1002 

3800.1 

20.79 

12.47 

1019 

3924.6 

20.79 

12.47 

1036 

4049.5 

20.79 

12.47 

1053 

4174.3 

20.79 

12.47 

1069 

4299.0 

20.79 

12.47 

1085 

4423.7 

20,79 

12.47 

1101 

4548,4 

20.79 

12.47 

1116 

4673.1 

20.79 

12,47 

1132 

4797.8 

20.79 

12.47 

1147 

4922.5 

20 .79 

12.47 

1162 

5047.3 

20,79 

12.47 

1177 

5296.7 

20.79 

12,47 

1206 

5546.1 

20.79 

12.47 

1234 

5795.5 

20 .79 

12.47 

1262 

6045.0 

20.79 

12.47 

1289 

6294.4 

20,79 

12.47 

1316 

6917.9 

20.79 

12.47 

1380 

7541.5 

20.79 

12.47 

1441 

8165.1 

20,79 

12.47 

1500 

8786.6 

20.79 

12,47 

1557 

9412.2 

20.79 

12.47 

1611 

10035.7 

20.79 

12.47 

1664 

10659.3 

20.79 

12.47 

1715 

11282.9 

20.79 

12,47 

1765 

11906.4 

20.79 

12.47 

1813 

12530.0 

20 ,79 

12.47 

1861 

13777.1 

20.79 

12.47 

1951 

15024.2 

20.79 

12.47 

2038 

16271.3 

20.79 

12.47 

2121 

17518.5 

20.79 

12.47 

2201 

18765.6 

20.79 

12.47 

2279 


43 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-A 


0.05 MEGA-NEHTONS/METER SdUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOU/LITER 

J/MOL-K 

J/HOL 

2*5 

36.38094 

7.89 

17.1 

3*0 

35.43400 

9.58 

21.7 

3.5 

34.04205 

11.30 

27.3 

3.552 

33.86325 

11.49 

28.0 

3.552 

2.12809 

37.12 

119.1 

4.0 

1.76384 

40.25 

130.9 

4.5 

1.50004 

43.12 

143.1 

5.0 

1.31291 

45.57 

154.7 

5.5 

1.17111 

47.73 

166.0 

6.0 

1.05901 

49.67 

177.2 

5.5 

0.96770 

51.43 

168,1 

7.0 

0.89165 

53.04 

199.0 

7.5 

0.82718 

54.54 

209.9 

8.0 

0.77174 

55.93 

220.6 

8.5 

0.72351 

57.23 

231.3 

9.0 

0.6B113 

58.45 

242.0 

9.5 

0.64356 

59.60 

252.7 

10. 0 

0.61003 

60.69 

263.3 

11.0 

0.55264 

62.71 

284.4 

12.0 

0.50530 

64.54 

305,6 

13.0 

0.46553 

66.23 

326.6 

14.0 

0.43165 

67.79 

347.6 

15.0 

0.40241 

69.23 

368.6 

15.0 

0.37692 

70.59 

389.6 

17.0 

Q. 35450 

71.06 

410.5 

18.0 

0.33461 

73.05 

431.5 

19.0 

0.31685 

74.18 

452.4 

20.0 

0.30089 

75.26 

473.3 

22.0 

0.27338 

77.25 

515.1 

24.0 

0.25050 

79.06 

556,8 

26.0 

0.23117 

60.73 

598,5 

28.0 

0.21461 

62.28 

640.2 

30.0 

0.20028 

83.71 

681.9 

32.0 

0.18774 

85.06 

723.5 

34.0 

0.17669 

86.32 

765.2 

36.0 

0.16686 

87.51 

806.8 

38.0 

0.15808 

88.64 

848.5 

40.0 

0.15017 

89.70 

890.1 

45.0 

0.13349 

92.16 

994.1 

50.0 

0.12014 

94.35 

'1098.2 

55.0 

0.10922 

96.33 

1202.2 

60.0 

0.10012 

96.14 

1306.1 

65.0 

0.09243 

99.80 

1410.1 

70.0 

0.08583 

101.34 

1514.1 

75.0 

0.08011 

102.78 

1618.1 

80.0 

0.07511 

104.12 

1722.0 

85.0 

0.07069 

105.38 

1826.0 

90.0 

0.06677 

106.57 

1929.9 

95.0 

0.06325 

107.69 

2033.9 

100.0 

0.06009 

108.76 

2137.8 


* PHASE CHANGE 


INTERNAL 

CP 

cv 

SPEED OF 

ENERGY 

J/HOL -K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

15.7 

6.60 

7,89 

214 

20.3 

10.14 

8.37 

206 

25.9 

12.49 

8.93 

191 

26.5 

12.82 

8.99 

189 

95.6 

27.95 

i2.87 

98 

102.5 

25.15 

12.66 

108 

109.7 

23.71 

12.55 

118 

116.6 

22.92 

12.49 

126 

123.3 

22.43 

12.47 

134 

129.9 

22.11 

12.46 

141 

136,5 

21.87 

12.45 

147 

143.0 

21.70 

12.45 

153 

149.4 

21.57 

12.45 

159 

155.8 

21.47 

12.46 

165 

162.2 

21.39 

12.46 

170 

168.6 

21.32 • 

12.46 

175 

175.0 

21.26 

12.46 

180 

181,3 

21.22 

12.46 

185 

■ 194.0 

21.14 

12.47 

195 

206,6 

21.09 

12.47 

204 

219.2 

21.04 

12,47 

212 

231.8 

21.01 

12,47 

220 

244.4 

20.98 

12.47 

226 

256.9 

20.96 

12*48 

236 

269.5 

20.94 

12.48 

243 

282.0 

20.92 

12.48 

250 

294.6 

20 .91 

12.48 

t 

257 

307.1 

20.90 

12.48 

264 

332,2 

20.88 

12.48 

276 

357.2 

20.86 

12.48 

289 

382.2 

20.85 

12.48 

301 

407,2 

20.84 

12.48 

312 

432.2 

20.83 

12.48 

323 

457.2 

20.83 

12.45 

333 

482.2 

20.82 

12.48 

344 

507.2 

20.82 

>12.48 

354 

532.2 

20.82 

12,48- 

363 

557.1 

20.61 

12.48 

373 

619,6 

20.61 

12,47 

395 - 

682.0 

20 .80 

12.47 

417 

744.4 

20.80 

12.47 

437 

606.8 

20.80 

12.47 

456 

869.1 

20.79 

12.47 

475 

931.5 

20.79 

12.47 

433 

993.9 

20.79 

12.47 

510 

1056.3 

20.79 

12.47 

527 

1118.6 

20.79 

12.47 

543 

1181.0 

20.79 

12.47 

559 

1243.4 

20,79 

12.47 

574 

1305.8 

20.79 

12.47 

589 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.05 MEGA-NEHTONS/HETER SOUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.05463 

110,74 

2345.7 

120. 0 

0.Q50D6 

112.55 

2553.6 

130.0 

0.04623 

114.21 

2761.4 

140.0 

0.04293 

115.75 

2969.3 

150.0 

0.04007 

117,19 

3177.2 

160.0 

0.03757 

118.53 

3365.1 

170.0 

0.03536 

119.79 

3592.9 

IfiO.O 

0.03340 

120.98 

3800.6 

190.0 

0.03164 

122.10 

4008.6 

200.0 

0.03006 

123.17 

4216.5 

210.0 

0.02863 

124.18 

4424.4 

220.0 

0.02733 

125,15 

4632,2 

230.0 

0.02614 

126.07 

4840,1 

240.0 

0.02505 

126,96 

5047,9 

250.0 

0.02405 

127,81 

5255.8 

260.0 

0.02312 

126.62 

5463*7 

270.0 

0.02227 

129.41 

5671.5 

280.0 

0.02147 

130.16 

5879.4 

290.0 

0.02073 

130.89 

6087.2 

300.0 

0.02004 

131.60 

6295.1 

310.0 

0.01939 

132.28 

6503.0 

320.0 

0.01879 

132.94 

6710.8 

330.0 

0.01322 

133.58 

6918.7 

340.0 

0.01768 

134.20 

7126.5 

350.0 

0.01718 

134.60 

7334.4 

360.0 

0.01670 

135.39 

7542.2 

370.0 

0.01625 

135,96 

7750.1 

380.0 

0.01582 

136.51 

7957.9 

390.0 

0.01542 

137.05 

8165,6 

400.0 

0.01503 

137.58 

8373.7 

420.0 

0.01432 

138.59 

8789.4 

440.0 

0.01367 

139.56 

9205.1 

460.0 

0.01307 

140.46 

9620.8 

480.0 

0.01253 

141.37 

10036.5 

500.0 

0.01203 

142.21 

10452.2 

550.0 

0.01093 

144.20 

11491.5 

600.0 

0.01002 

146. 00 

12530.8 

650.0 

0.00925 

147.67 

13570.1 

700.0 

0.00859 

149.21 

14609.3 

750.0 

0.00602 

150.64 

15648.6 

8-00.0 

0.00752 

151.98 

16687.9 

&5D.0 

0.00707 

153.24 

17727.2 

9L00.0 

0.00668 

154.43 

18766.5 

aso.o 

0.00633 

155.56 

19805.7 

1000. 0 

0.00601 

156.62 

20845.0 

1100. 1 

0.00547 

156.60 

22923.6 

1^00.0 

0.00501 

160.41 

25002.1 

13LOO.I 

0.0Q463 

162*06 

27080.7 

1400.0 

0.00430 

163.62 

29159.3 

1500.0 

0.00401 

165.05 

31237.8 


INTERNAL 

CP 

CV 

SPEED 1 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

1430.5 

20.79 

12.47 

617 

1555.2 

20.79 

12.47 

646 

1679.9 

20.79 

12.47 

671 

1804.7 

20,79 

12.47 

697 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

745 

2178.8 

20.79 

12.47 

767 

2303.5 

20.79 

12.47 

790 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

832 

2677.7 

20-79 

12,47 

853 

2802.4 

20.79 

12.47 

873 

2927.1 

20.79 

12.47 

893 

3051.8 

20.79 

12.47 

912 

3176.6 

20.79 

12.47 

931 

3301.3 

20.79 

12.47 

949 

3426.0 

20.79 

12,47 

967 

3550.7 

20.79 

12.47 

985 

3675.4 

20.79 

12.47 

1002 

3800.1 

20.79 

12.47 

1019 

3924.8 

20.79 

12.47 

1036 

4049.6 

20.79 

12.47 

1053 

4174.3 

20.79 

12.47 

1069 

4299 .0 

20.79 

12,47 

1085 

4423.7 

20.79 

12.47 

1101 

4548 .4 

20.79 

12.47 

1117 

4673.1 

2D .79 

12.47 

1132 

4797.8 

20.79 

12.47 

1147 

4922.6 

20.79 

12,47 

1162 

5047.3 

20.79 

12.47 

1177 

5296.7 

20.79 

12.47 

1206 

5546.1 

20.79 

12.47 

1234 

5795.5 

20.79 

12.47 

1262 

6045.0 

20.79 

12.47 

1289 

6294.4 

20.79 

12.47 

1316 

6918.0 

20.79 

12.47 

1380 

7541.5 

20.79 

12.47 

1441 

8165,1 

20.79 

12.47 

1500 

8788.6 

20.79 

12.47 

1557 

9412.2 

20-.79 

12.47 

1611 

10035.8 

20.79 

12.47 

1664 

10659.3 

20.79 

12.47 

1715 

11282.9 

20 .79 

12.47 

1765 

11906.5 

20.79 

12.47 

1814 . 

12530.0 

20.79 

12.47 

1861 

13777.1 

20.79 

12.47 

1951 

15024.3 

20.79 

12.47 

2038 

16271.4 

20.79 

12.47 

2121 

17518.5 

20 .79 

12.47 

2201 

18765.6 

20.79 

12.47 

2279 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 


0cG6 MEGA-MEHTONS/METER SQUARED ISOBAR 


TEHP 

DENSITY 

ENTROPY 

ENTHALP’ 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

- 2.5 

36.44007 

7,87 

17.3 

- 3.0 

35.50457 

9.56 

21.9 

3.5 

34.13664 

11.27 

27.5 

♦ 3,711 

33.37627 

12.04 

30.3 

* -3.7-11 

2.51917 

- 36.22 

120.1 

4.0 

2.21009 

36.31 

128.2 

4.5 

1.85177 

41.32 

140.9 

5.0 

1.60783 

43.85 

152.9 

5.5 

1.42707 

46.05 

164.5 

6.0 

1.28616 

48.02 

175.8 

6.5 

1.17248 

49.80 

187.0 

7.0 

1.07842 

51.44 

198.0 

7.5 

0.99910 

52.94 

206.9 

8.0 

0.93116 

54.34 

219.7 

8.5 - 

0.87223 

55.65 

230.5 

9.0 

0.82057 

56.88 

241.2 

9.5 

0.77469 

58.03 

251.9 

10.0 

0.73416 

59.13 

262.6 

11.0 

0.66462 

61.15 

283.9- 

12.0 

0.60737 

63.00 

305.0 

13.0 

0.55935 

64.69 

326.2 

14.0 

0.51848 

66.25 

347.2 

15.0 

0.48325 

67.70 

368.3 

.16.0 

0.45256 

69.05 

369.3 

17.0 

0.42557 

70.33 

410.2 

16.0 

0.40165 

71.52 

431.2 

19.0 

0.36030 

72.66 

452*1 

20.0 

0.36112 

73.73 

473,1 

22.0 

0.32606 

75.72 

514.'9 

24.0 

0.30058 

77.54 

556.6 

26.0 

0.27737 

79.21 

598.4 

28*0 

0.25750 

80.76 

640.1 

-30.0 

0.24029 

82.19 

681.8’ 

32.0 

0.22525 

83.54 

723.5 

-34.0 

0.21138 

84.80 

765.1 

36.8 

0.20019 

85.99 

806.8 

36.0 

0.16965 

87.12 

848.4 

40.0 

0.18017 

88.19 

890.1' 

45.0 

0.16015 

90.64 

994.1 

50. Q 

0.14414 

92.63 

1096.2 

55.0 

0.13104 

94.61 

1202.2 

60.0 

0.12013 

96.62 

1306.2 

65.0 

0.11089 

98.29 

1410.2 

70.0 

0.10298 

99.83 

1514.2 

75.0 

0.09612 

101.26 

1616.1 

-30.0 

0.09011 

102.61 

1722.1 

85.0 

0.08482 

103.87 

1826.1 

90.0 

0.08011 

105.05 

1930.0 

95.0 

0.07589 

106.18 

2034.0 

100.0 

0.07210 

107.24 

2137.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.7 

8.57 

7.87 

215 

20.3 

10.09 

8.35 

206 

25.8 

12.39 

8.91 

193 

26.5 

13.82 

9.14 

184 

96.3 

29.30 

12.84 

99 

101.0 

26.75 

12,70 

106 

108.5 

24.59 

12.56 

116 

115.6 

23.50 

12.50 

125 

122.5 

22.85 

12,47 

133 

129.2 

22.42 

12.45 

140 

135.8 

22.13 

12.45 

147 

142.3 

21.91 

12.45 

153 

148.6 

21.75 

12.45 

159 

155.3 

21.62 

12,45 

164 

161.7 

21.52 

12.45 

17 0 

168.1 

21.43 

12.46 

175 

174.5 

21.36 

12.46 

180 ' 

180.9 

21.31 

> 

12.46' 

185 

' 193.6 

21.21 

12.47 

195' 

206.2 

21.15 

12.47 

204 

218.9 

21.09 

12.47 

212 

231.5 

21.05 

12.47 

220 

244,1 

21.02 

12.47 ' 

226 

256.7 

20.99 

12.48 

236 ■ 

269.3 

20.97 

12.48 ' 

243 

281.8 

20.95 

12.48 

250 

294.4 

20.93 

12.48 

257 

306.9 

20.92 

12.48 

264 

332.0 

20.89 

12,48’ 

277 

357.0 

20.88 

12.48 

289 

382.1 

20.86 

12.48 

301 

407,1 

20.85 

12.48 

312 

432.1 

20.84 

12.48 

323 

457,1 

20.84 

12.48 

334 

482.1 

20.83 

12,48 

344 ' 

507.1 

20.83 

12.46 - 

354 

532.1 

20.82 

12.48 

363 

557,0 

20.82 

12.48 

373 

619.5 

20.61 

12.46 

395 ' 

681.9 

20.81 

12.48 

417 

744.3 

20.80 

12.47 

437 

606.7 

20.80 

12.47 

456 

869.1 

20.80 

12,47 

475 

931.5 

20.80 

12,47 

493 

993*9 

20.79 

12.47 

510 

1056.2 

20.79 

12.47 

527 

1118,6 

20.79 

12.47 

643 

1181.0 

20,79 

12.47 

559 

1243,4 

20.79 

12.47 . 

574 

1305.7 

20.79 

12.47 

589 


» PHASE CHANGE 
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PROVISIONAL THERHODYNAMIC PROPERTIES OF HELIUH-4 


0.06 MEGA-NEWTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.06555 

109.23 

2345.8 

120.0 

0.06009 

111.03 

2553.7 

130.0 

0.05547 

112.70 

2761.6 

140.0 

0.05151 

114.24 

2969.4 

150.0 

0.04808 

115,67 

3177.3 

160.0 

0.04508 

117.01 

3385.2 

170.0 

0.04243 

118.27 

3593.0 

180.0 

0.04007 

119.46 

3800.9 

190.0 

0.03796 

120.59 

4008.8 

200*0 

0.03607 

121.65 

4216*6 

210.0 

0.03435 

122.67 

4424.5 

220*0 

0.03279 

123.63 

4632.4 

230*0 

0.03136 

124.56 

4840.2 

240.0 

0.03006 

125.44 

5048.1 

250*0 

0.02686 

126.29 

5255.9 

260.0 

0.02775 

127.11 

5463*6 

270.0 

0.02672 

127.89 

5671.7 

280*0 

0.02577 

128*65 

5879.5 

290.0 

0.02488 

129.38 

6067.4 

300*0 

0.02405 

130.08 

6295.2 

310*0 

0.02327 

130.76 

6503.1 

320.0 

0.02255 

131.42 

6710,9 

330.0 

0.02186 

132.06 

6918.6 

340.0 

0.02122 

132.66 

7126,7 

350.0 

0*02061 

133.29 

7334,5 

360.0 

0.02004 

133.87 

7542.4 

370*0 

0*01950 

134.44 

7750.2 

380.0 

0.01899 

134.99 

7958.1 

390*0 

0*01850 

135.53 

8165.9 

400*0 

0*01604 

136.06 

8373.8 

420*0 

0.01718 

137.07 

8789.5 

440.0 

0*01640 

136.04 

3205.2 

460.0 

0.01569 

138.97 

9620.9 

480.0 

0.01503 

139.85 

10036.6 

500*0 

0.01443 

140.70 

10452,4 

550*0 

0.01312 

142.68 

11491.6 

600.0 

0.01203 

144.49 

12530.9 

650.0 

0.01110 

146.15 

13570.2 

700.0 

0.01031 

147.69 

14609.5 

750*0 

0*00962 

149*13 

15646,7 

800.0 

0.^00902 

150.47 

16688.0 

850.0 

0.00849 

151.73 

17727.3 

900*0 

0.00802 

152.92 

18766.6 

950.0 

0.00760 

154.04 

19805.9 

1000.0 

0.00722 

155.11 

20845.1 

1100. 0 

0.00656 

157.09 

22923.7 

1200.0 

0.00601 

156.90 

25002.3 

1300.0- 

0.00555 

160.56 

27080.8 

1400.0 

0.00515 

162.10 

29159.4 

1500*0 

0.00481 

163.53 

31237.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1430.5 

20.79 

12.47 

618 

1555.2 

20.79 

12.47 

645 

1679.9 

20.79 

12.47 

671 

1804.7 

20.79 

12.47 

697 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

745 

2178.8 

20.79 

12,47 

768 

2303.6 

20.79 

12,47 

79 0 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

832 

2677.7 

20.79 

12.47 

853 

2802.4 

20,79 

12.47 

873 

2927.1 

20.79 

12.47 

893 

3051.9 

20.79 

12.47 

912 

3176.6 

20.79 

12.47 

931 

3301.3 

20.79 

12.47 

949 

3426.0 

20.79 

12,47 

967 

3550 .7 

20.79 

12,47 

985 

3675.4 

20.79 

12.47 

1002 

3800.1 

20.79 

12.47 

1019 

3924.9 

20.79 

12.47 

1036 

4049.6 

20.79 

12.47 

1053 

4174.3 

20.79 

12.47 

1069 

4299.0 

20.79 

12.47 

1085 

4423,7 

20,79 

12.47 

1101 

4548.4 

20,79 

12.47 

1117 

4673.1 

20.79 

12.47 

1132 

4797.9 

20.79 

12.47 

1147 

4922.6 

20.79 

12.47 

1162 

5047.3 

20.79 

12.47 

1177 

5296.7 

20.79 

12.47 

1206 

5546.1 

20.79 

12.47 

1234 

5795.6 

20.79 

12.47 

1262 

6045.0 

20.79 

12.47 

1289 

6294.4 

20.79 

12.47 

1316 

6916.0 

20.79 

12.47 

1380 

7541.5 

20.79 

12.47 

1441 

8165.1 

20.79 

12.47 

1500 

8788.7 

20.79 

12,47 

1557 

9412,2 

20.79 

12.47 

1611 

10035.6 

20.79 

12.47 

1664 

10659.4 

20.79 

12.47 

1715 

11282.9 

20.79 

12.47 

1765 

11906.5 

20.79 

12.47 

1814 

12530.0 

20.79 

12,47 

1861 

13777.2 

20.79 

12.47 

1951 

15024,3 

20.79 

12,47 

2038 

16271.4 

20.79 

12.47 

2121 

17518.5 

20.79 

12.47 

2201 

18765.6 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


0.07 HEGA'NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

HOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/HOL-K 

2«5 

36.49844 

7.86 

17.6 

15.6 

8.53 

7.84 

3.0 

35.57398 

9,54 

22.2 

20.2 

10.05 

6.33 

3,5 

34.22896 

11.25 

27.7 

25.7 

12.29 

8.89 

^ . 3.853 

32.89909 

12.54 

32.5 

30.3 

14.91 

9*28 

* 3.853 

2.91571 

35.42 

120.8 

96.8 

30.80 

12.82 

4.0 

2.71034 

36.54 

125.2 

99.4 

28.93 

12.74 

. 4.5 

2.22805 

39.73 

138.7 

107.3 

25.64 

12.57 

5.0 

1.91660 

42.34 

151.1 

114.6 

24.15 

12.50 

5.5 

1.69177 

44.60 

163. D 

121.6 

23.30 

12.46 

6.Q 

1.51923 

46.60 

174.5 

128.4 

22.76 

12.45 

6.5 

1.38145 

48.41 

185.7 

135.1 

22.39 

12.44 

7,0 

1.26829 

50.06 

196.9 

141.7 

22.13 

12.44 

7.5 

1.17335 

51.58 

207.9 

148.2 

21.93 

12.45 

8,0 

1,09237 

52.99 

218.8 

154.7 

21,77 

12.45 

8.5 

1.02236 

54.31 

229.7 

161.2 

21.65 

12,45 

9.0 

0.96114 

55,54 

240.5 

167,6 

21.55 

12.45 

9.5 

0,90711 

56.70 

251.2 

174,0 

21.47 

12.46 

10.0 

0.65904 

57.80 

261.9 

180.4 

21.40 

12.46 

11.0 

0.77710 

59.84 

283.3 

193.2 

21.29 

12.47 

12.0 

0.70978 

61.68 

304.5 

205.9 

21.21 

12.47 

13.0 

0.65341 

63.38 

325.7 

218.6 

21.15 

12.47 

14.0 

0.68549 

64.94 

346.8 

231.2 

21.10 

12.47 

15.0 

0.56422 

66.40 

367.9 

243,8 

21.06 

12.48 

16. D 

0.52829 

67.76 

386.9 

256.4 

21.02 

12.48 

17.0 

0.49671 

69.03 

409,9 

269.0 

21.00 

12.48 

16.0 

0.46874 

70.23 

430.9 

281.6 

20.97 

12.48 

19.0 

0.44378 

71.36 

451.9 

294.1 

20.96 

12.48 

20.0 

0.42136 

72.44 

472,8 

306.7 

20.94 

12.48- 

22.0 

0.38275 

74.43 

514.7 

331.8 

20.91 

12.48 . 

24.0 

0.35066 

76.25 

556.5 

356.9 

20.69 

12.48 

26.0 

0.32356 

77.92 

598,3 

381.9 

20.68 

12.48 

28.0 

0.30037 

79.47 

640,0 

406.9 

20.86 

12.48 

-30.0 

0.28029 

80.91 

681.7 

432.0 

20.65 

12.48 

32.0 

0,26274 

82.25 

723.4 

457,0 

20.84 

12.48 

34.0 

0.24726 

83.52 

765.1 

482.0 

20.64 

12.48 

36.0 

0.23351 

84.71 

806.6 

507.0 

20.63 

12.48 

36.0 

0*22121 

85.83 

646.4 

532.0 

20.63 

12.48 

48.0 

0,21015 

86.90 

890.1 

556.9 

20.82 

12.48 

.45,0 

0-18679 

69,35 

994.2 

619.4 

20.61 

12.48 

50.0 

0.16812 

91.55 

1098.2 

631.8 

20.81 

12.48 

55.0 

0.15285 

93.53 

1202.2 

744.2 

20.80 

12.48 

60.0 

0.14012 

95.34 

1306.2 

806.7 

20.80 

12.46 

65.0 

0.12935 

97.01 

1410.2 

669’.1 

20.80 

12-47 

70.0 

0.12012 

98.55 

1514.2 

931.4 

20.80 

12.47 

75.0 

0.11211 

99.98 

1618.2 

993.8 

20,79 

12.47 

80.0 

0.10511 

101.32 

1722.2 

1056.2 

20.79 

12,47 

85.0 

0.09694 

102.58 

1826.1 

1118.6 

20,79 

12,47 

90.0 

0.09344 

103.77 

1930.1 

1181.0 

20,79 

12.47 

95.0 

0.08853 

104.90 

2034.1 

1243.3 

20.79 

12.47 

100.0 

0.08411 

105.96 

2138.0 

1305.7 

20,79 

12.47 


» PHASE CHANGE 


SPEED OF 
SOUND 
H/S 
217 
20 9 
195 
180 
99 
103 
114 
124 
132 
139 
146 
152 
158 
’164 
170 
175 
180 

185 

195 

204 

212 

220 

228 

236 

243 

250 

257 

264 

277 

289 

301 

312 

323 

334 

344 

354 

364 

373 

396 

417 

437 

456 

475 

493 

510 

527 

543 

559 

574 

589 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-it 


0.07 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL /LITER 

J/MOL~K 

J/MOL 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 





J/HOL 



H/S 

110.0 

0.07647 

107.94 

2345.9 

1430.5 

20.79 

12,47 

618 

120.0 

0.07010 

109.75 

2553.8 

1555.2 

20.79 

12.47 

645 

130.0 

0.06471 

111.42 

2761.7 

1679.9 

20 .79 

12.47 

671 

lifO.O 

0.060D9 

112.96 

2969.6 

1804.7 

20.79 

12.47 

697 

150.0 

0.05609 

114.33 

3177.4 

1929.4 

20.79 

12,47 

721 

160.0 

0o05259 

115.73 

3385.3 

2054.1 

20.79 

12.47 

745 

170.0 

0.04949 

116.99 

3593.2 

2178.8 

20.79 

12.47 

768 

180.0 

0.04675 

118.18 

3801.0 

2303.6 

20.79 

12. 4r 

790 

190.0 

0.04429 

119.31 

4008.9 

2428.3 

20.79 

12.47 

eii 

200.0 

0.04207 

120.37 

4216.6 

2553.0 

20.79 

12,47 

832 

210.0 

0.04007 

121.39 

4424.6 

2677.7 

20.79 

12.47 

853 

220.0 

0.03825 

122.35 

4632.5 

2602.4 

20,79 

12.47 

873 

230.0 

0.03659 

123.28 

4640.3 

2927.1 

20.79 

12,47 

893 

2<fQ.O 

0.03507 

124.16 

5048.2 

3051.9 

20.79 

12,47 

912 

250.0 

0.03366 

125.01 

5256.1 

3176.6 

20.79 

12.47 

931 

260.0 

0.03237 

125.83 

5463.9 

3301.3 

20.79 

12.47 

949 

270.0 

0.03117 

126.61 

5671.6 

3426.0 

20.79 

12.47 

967 

280.0 

0.03006 

127.37 

5879.6 

3550.7 

20.79 

12.47 

985 

290.0 

0.02902 

128.09 

6087.5 

3675.4 

20.79 

12.47 

1002 

300.0 

0.02805 

128.80 

6295.4 

3800.2 

20 .79 

12.47 

1019 

310.0 

0.02715 

129.48 

6503.2 

3924.9 

20.79 

12.47 

1036 

320.0 

0.02630 

130.14 

6711.1 

4049,6 

20,79 

12.47 

1053 

330.0 

0.02551 

130,78 

6918.9 

4174.3 

20.79 

12.47 

1069 

340.0 

0.02476 

131.40 

7126.8 

4299,0 

20.79 

12.47 

1085 

350.0 

0.02405 

132.00 

7334.6 

4423.7 

20.79 

12.47 

1101 

360.0 

0.02338 

132.59 

7542.5 

4548.4 

20.79 

12.47 

1117 

370.0 

0.02275 

133.16 

7750.4 

4673.2 

20.79 

12.47 

1132 

380.0 

0.02215 

133.71 

7958.2 

4797.9 

20.79 

12.47 

1147 

390.0 

0.02158 

134.25 

8166.1 

4922.6 

20.79 

12.47 

1162 

400.0 

0.02104 

134.76 

8373.9 

5047.3 

20.79 

12.47 

1177 

420.0 

0.02004 

135.79 

8789.6 

5296.7 

20.79 

12.47 

1206 

440.0 

0.01913 

136,76 

9205.3 

5546.2 

20.79 

12.47 

1234 

460.0 

0.01830 

137.68 

9621.1 

5795.6 

20.79 

12.47 

1262 

400.0 

0.01754 

138.57 

10036.8 

6045.0 

20.79 

12.47 

1289 

500.0 

0.01684 

139.42 

10452.5 

6294.4 

20.79 

12,47 

1316 

550.0 

0.01531 

141.40 

11491.8 

6918.0 

20 .79 

12.47 

1380 

600.0 

0.01403 

143.21 

12531.0 

7541.6 

20.79 

12.47 

1441 

650.0 

0.01295 

144.87 

13570.3 

8165.1 

20.79 

12.47 

1500 

700.0 

0.01203 

146.41 

14609.6 

8788,7 

20,79 

12.47 

1557 

750.0 

0.01122 

147.85 

15648.9 

9412.3 

20.79 

12,47 

1611 

BOQ.O 

0.01052 

149,19 

16668.2 

10035.8 

20.79 

12.47 

1664 

850.0 

0.00990 

150.45 

17727.4 

10659.4 

20.79 

12.47 

1715 

900.0 

0.00935 

151.63 

18766.7 

11282.9 

20.79 

12.47 

1765 

950.0 

0.00886 

152.76 

19606.0 

11906.5 

20.79 

12.47 

1814 

1000.0 

0.00842 

153.82 

20845.3 

12530.1 

20.79 

12.47 

1861 

1100.0 

0.00765 

155.81 

22923.8 

13777.2 

20.79 

12.47 

1951 

1200.0 

0.0Q7Q2 

157.61 

25002.4 

15024.3 

20 .79 

12.47 

2038 

1300.0 

0.Q0648 

159.28 

27080,9 

16271,4 

20.79 

12.47 

2121 

1400.0 

0.00601 

160.62 

29159.5 

17518.6 

20.79 

12.47 

2201 

1500.0 

0.00561 

162.25 

31238.1 

18765.7 

20.79 

12.47 

2279 
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PROyiSIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 


0.08 MEGA-NEWTONS/METER SRUARED ISOBAR 


TEHP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

2.5 

36.55607 

7.85 

17.8 

3.0 

35.64226 

9.52 

22.4 

3.5 

34.31913 

11.22 

27.9 

3.932 

32.42552 

13.00 

34.6 

3.982 

3.32054 

34.71 

121.2 

4.0 

3.28748 

34.65 

121.8 

4.5 

2.63412 

38.28 

136 » 3 

5.0 

2.24107 

41.00 

149.2 

5.5 

1.96603 

43.31 

161.4 

&.0 

1.75862 

45.35 

173.1 

&<5 

1.59484 

47.19 

184.5 

7.0 

1.46136 

48.85 

195.8 

7.5 

1.35001 

50.39 

206.9 

8.0 

1.25544 

51.81 

217.9 

8.5 

1.17393 

53.13 

228.6 

9.0 

1.10286 

54.37 

239.7 

9.5 

1.04026 

55.54 

250.5 

18. 0 

0.98465 

56.65 

261.3 

11. 0 

0.S9Q08 

5S.69 

282.7 

12.0 

0.81253 

60.54 

304.0 

13.D 

0.74771 

62.24 

325.2 

14.0 

0.69267 

63.81 

346.4 

15.0 

0.64530 

65.27 

367.5 

16.0 

0.60410 

66.63 

588*6 

17.0 

0.56791 

67.91 

409.6 

18.0 

0.53587 

69.11 

430.6 

19.0 

0.50723 

70.24 

451.6 

28.0 

0.48162 

71.32 

472.6 

22.0 

0.43744 

73,31 

514.5 

24.0 

0.4QQ73 

75.13 

556.3 

25.0 

0.36974 

76.81 

598,1 

28.0 

0.34323 

78.35 

639. 9 

30.0 

0.32027 

79.79 

681.6 

32.0 

0.30021 

81.14 

723.3 

34.0 

0.28252 

82.40 

765.0 

36.0 

0.26681 

83.60 

806,7 

38.0 

0.25276 

84.72 

848,4 

40.0 

0.24011 

85.79 

890,0 

45.0 

0.21343 

86.24 

994.2 

58.0 

0.19210 

90.44 

1098.2 

55.0 

0.17464 

92.42 

1202.3 

60.0 

0.16010 

94.23 

1306.3 

65.0 

8.14780 

95.89 

1410.3 

70.0 

0.13725 

97.44 

1514.3 

75.0 

0.12811 

98.87 

1618.3 

30.0 

0,12011 

100.21 

1722.3 

85.0 

0.11305 

101.47 

1826.2 

90.8 

0.10678 

102.66 

1930.2 

95.0 

0.10116 

103.79 

2034.2 

100.0 

0.09611 

104.85 

2133.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.6 

6.50 

7.82 

218 

20.2 

10.00 

8,31 

211 

25.6 

12.20 

8.87 

196 

32,1 

16.10 

9.40 

175 

97.1 

32.48 

12.79 

100 

97,5 

32.14 

12.78 

100 

105.9 

26.94 

12.59 

112 

113.5 

24.89 

12.50 

122 

120.7 

23.80 

12.46 

131 

127,6 

23.12 

12.44 

138 

134.4 

22.67 

12.44 

145 

141.0 

22.35 

12.44 

152 

147.6 

22.11 

12.44 

158 

154.2 

21.93 

12.44 

164 

160.7 

21.78 

12.45 

169 

167.1 

21.67 

12.45 

175 

173.6 

21.57 

12.46 

180 

180.0 

21.49 

12.46 

185 

, 192.8 

21.36 

12.46 

194 

205.5 

21.27 

12.47 

203 

218.2 

21.20 

12.47 

212 

230.9 

21.14 

12.47 

220 

243.5 

21.10 

12.48 

22 6 

256.2 

21.06 

12.46 

236 

268.8 

21.03 

12.48 

243 

281.3 

21.00 

12.48 

250 

293.9 

20.98 

12.48 

257 

306.5 

20.96 

12.48 

264 

331.6 

20.93 

12.48 

277 

356.7 

20.91 

12.48 

289 

381-7 

20.89 

12.48 

301 

406.8 

20.87 

12.48 

312 

431.8 

20.86 

12.48 

323 

456.9 

20.85 

12.48 

334 

481.9 

20,85 

12.48 

344 

506.9 

20.84 

12.48 

354 

531.9 

20.83 

12.48 

364 

556,9 

20.83 

12.48 

373 

619.3 

20.82 

12.48 

396 

681.8 

20.81 

12.48 

417 

744.2 

20.81 

12.48 

437 

80&.6 

20.60 

12.48 

457 

869.0 

20.80 

12.48 

475 

931.4 

20.80 

12.47 

493 

993.8 

20.80 

12.47 

510 

1056.2 

20.79 

12,47 

527 

1118.6 

20.79 

12.47 

543 

1180,9 

20.79 

12.47 

559 

1243.3 

20.79 

12.47 

574 

1305.7 

20.79 

12,47 

589 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 
0.08 HEGA-NEHTONS/HETER SOUARED ISOBAR 
TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.08738 

106.83 

2346.0 

120.0 

0.08010 

108.64 

2553.9 

130.0 

0.07395 

110.31 

2761.8 

1<»0«0 

0.06867 

111.85 

2969.7 

150.0 

0.06410 

113.28 

3177.6 

160.0 

0.06009 

114.62 

3385.4 

170.0 

0.05656 

115.88 

3593.3 

180.0 

0.05342 

117.07 

3801.2 

190.0 

0.05061 

118.20 

4009.0 

200.0 

0.04808 

119.26 

4216.9 

210.0 

0.04579 

120.28 

4424.8 

220.0 

0.04371 

121.24 

4632.6 

230.0 

0.04181 

122.17 

4840.5 

240.0 

0.04007 

123.05 

5048.3 

250.0 

0.03847 

123.90 

5256.2 

260.0 

0.03699 

124,71 

5464.1 

270.0 

0.03562 

125.50 

5671.9 

260.0 

0. 03435 

126.26 

5879.8 

290.0 

0.03317 

126.98 

6087.6 

300.0 

0.03206 

127.69 

6295.5 

310.0 

0.03103 

128.37 

6503.3 

320.0 

0.03006 

129.03 

6711.2 

330.0 

0.02915 

129.67 

6919.1 

340.0 

0.02829 

130.29 

7126.9 

350.0 

0.02748 

130.89 

7334.8 

360.0 

0.02672 

131.48 

7542.6 

370.0 

0.02600 

132.05 

7750.5 

380.0 

0.02531 

132.60 

7958.3 

390.0 

0.02466 

133.14 

8166.2 

400.0 

0.02405 

133.67 

8374.1 

420.0 

D. 02290 

134.68 

8789.8 

440.0 

0.02186 

135.65 

9205.5 

460.0 

0. 02091 

136.57 

9621.2 

480.0 

0.02004 

137.46 

10036.9 

500.0 

0.01924 

138.31 

10452.6 

550.0 

0. D1749 

140.29 

11491.9 

600.0 

0.01603 

142.10 

12531.2 

650.0 

0.D1480 

143.76 

13570.4 

700.0 

0.01374 

145.30 

14609.7 

7.50.0 

0.01283 

146.74 

15649.0 

800.0 

0.01203 

148.08 

16666.3 

850.0 

0.01132 

149.34 

17727.6 

900.0 

0.01069 

15 0.-52 

18766.8 

950.0 

0.01013 

151.65 

19806.1 

1000.0 

0.00962 

152.71 

20845.4 

1100.0 

0.00875 

154.70 

22923.9 

1200.0 

0.00802 

156.50 

25002.5 

1300 .0 

0.00740 

158.17 

27061.1 

1400. Q 

0.00687 

159.71 

29159.6 

1500*0 

0.00641 

161.14 

31238.2 


ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1430.4 

20.79 

12.47 

616 

1555.2 

2 0.79 

12.47 

645 

1679.9 

20.79 

12.47 

671 

1804.7 

20.79 

12.47 

697 

1929.4 

20,79 

12.47 

721 

2054.1 

20.79 

12.47 

745 

2178.8 

20.79 

12.47 

768 

2303.6 

20.79 

12.47 

790 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

833 

2677.7 

20.79 

12.47 

853 

2802.4 

20.79 

12.47 

873 

2927,2 

20.79 

12.47 

893 

3051.9 

20.79 

12.47 

912 

3176.6 

20.79 

12.47 

331 

3301.3 

20.79 

12.47 

949 

3426.0 

20,79 

12.47 

967 

3550.7 

20.79 

12.47 

985 

3675.5 

20.79 

12.47 

1002 

3800 .2 

20.79 

12.47 

1019 

3924.9 

20,79 

12.47 

1036 

4049.6 

20.79 

12.47 

1053 

4174.3 

20.79 

12.47 

1069 

4299.0 

20.79 

12,47 

1085 

4423.8 

20.79 

12.47 

1101 

4548.5 

20.79 

12.47 

1117 

4673.2 

20.79 

12.47 

1132 

4797.9 

20 .79 

12.47 

1147 

4922.6 

20.79 

12.47 

1162 

5047.3 

20.79 

12.47 

1177 

5296.8 

20.79 

12.47 

1206 

5546.2 

20.79 

12.47 

1234 

5795.6 

20.79 

12.47 

1262 

6045.0 

20.79 

12.47 

1289 

6294.5 

20.79 

12.47 

1316 

6918 .0 

20.79 

12.47 

1380 

7541.6 

20.79 

12.47 

1441 

8165.2 

20.79 

12,47 

1500 

8788.7 

20.79 

12.47 

1557 

9412.3 

20,79 

12.47 

1611 

10035.8 

20.79 

12.47 

1664 

10659.4 

20.79 

12.47 

1715 

11283.0 

20.79 

12.47 

1765 

11906.5 

20.79 

12.47 

1814 

12530,1 

20.79 

12.47 

1861 

13777.2 

20.79 

12.47 

1951 

15024.3 

20.79 

12.47 

2038 

16271.5 

20.79 

12.47 

2121 

17518.6 

20.79 

12.47 

2202 

18765.7 

20.79 

12.47 

2279 
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PROVISIONAL THERHODYNAMIC PROPERTIES OF HELIUH-A 


0»Q9 ME6A-NEWT0NS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

- 2,5 

36.61296 

7.84 

18.1 

15.6 

8.47 

7.79 

. 3.0 

35.70950 

9.51 

22.6 

20.1 

9.96 

8.29 

- 3,5 

34.40727 

11.19 

28.1 

25 ,5 

12.11 

8. 06 

. 4.0 

32.47501 

13.03 

35.0 

32.2 

16.05 

9.40 

» 4.101 

.31,95097 

13.45 

36,7 

33^9 

17.44 

9.51 

* 4.101 

3.73645 

34.04 

121.4 

97.3 

34.41 

12.76 

4.5 

3.07730 

36.92 

133.7 

104.5 

28.57 

12.60 

, 5.0 

2.58354 

39.77 

147,2 

112.4 

25.75 

12.50 

5.5 

2,25079 

42.15 

159.7 

,119.7 

24.35 

12.46 

6.0 

2.00478 

44.23 

171.7 

126.6 

23.51 

12.44 

6,5 

1.81289 

46.09 

183.3 

' 133.6 

22.97 

12.43 

7.0 

1.65779 

47.78 

194.7 

140.4 

22,. 59 

12.43 ^ 

7,5 

1.52917 

49,32 

205.9 

147,0 

22.31 

12.44 

8.0 

1,42039 

50.76 

217.0 

153,6 

22.09 

12.44 

8.5 

1.32698 

52.09 

228.0 

160.1 

21.92 

12.44 

9.0 

1.24573 

53.34 

238.9 

166.6 

21.79 

12.45 

9.5 

1.17433 

54.52 

249,8 

173.1 

21.68 

12.45 

18.0 

1.11102 

55.62 

260.6 

179.6 

21.58 

12.46 

11. 0 

1.00356 

57.67 

282.1 

192.4 

21.44 

12,46 

12.0 

0.91564 

59.54 

303.5 

205*2 

21 .33 

12.47 

13.0 

0.84226 

61.24 

324.8 

217,9 

21.25 

12.47 

14.0 

0.78002 

62.81 

• 346.0 

230.6 

21.19 

12.47 

15.0 

0,72651 

64.27 

367.1 

243.2 

21.14 

12.48 

16.0 

0,66000 

65.63 

388.2 

255,9 

21.09 

12.48 

17.0 

0.63917 

66.91 

409.3 

266.5 

21.06 

12.48 

18.0 

0.6G303 

68.11 

430.4 

281.1 

21.03 

'12.46 

19.0 

0.57081 

69.25 

451.4 

293.7 

21.00 

12.48 

20.0 

0.54190 

70.33 

472,4 

306.3 

20.98 

12.48 

,22.0 

0.49213 

72,33 

'514,3 

331.4 

20.95 

12.48 

24.0 

0.45060 

74.15 

556.2 

356.5 

20.92 

12.48 

26.0 

0.41591 

75.82 

598.0 

381.6 

20.90 

12.48 

26.0 

0.38607 

77,37 

639.8 

406.7 

20.89 

12.48 

30.0 

0.36024 

78.81 

681.5 

431.7 

20.87 

12.48 

.32.0 

0.33767 

80.16 

723.3 

456.7 

20 .86 

12.48 

34.0 

0.31777 

81.42 

765.0 

481.8 

20.85 

12.48 

36.0 

0.30009 

82.61 

806.7 

506.8 

20.85 

12.48 

38.0 

0.28429 

83.74 

848.4 

531.6 

20.64 

12.48 

40.0 

0.27006 

84.61 

890.0 

556.8 

20.63 

12.48 - 

45.0 

0.24006 

87.26 

994.2 

619.2 

20 .82 

12.48 

50.0 

0.21606 

89.46 

1098.3 

681.7 

20.82 

12.48 

55,0 

0.19643 

91.44 

1202.3 

744.1 

20.81 

12.48 

60*0 

0.16008 

93.25 

1306.4 

606.6 

20.81 

12.48 

65.0 

0,16624 

94.91 

1410.4 

369.0 

20 .80 

12.48 

70.0 

0.15438 

96.46 

1514.4 

931.4 

20*80 

12.48 

75.0 

0.14410 

97.89 

1618.4 

993.8 

20.60 

12.48 

60.0 

0.13510 

99.23 

1722,4 

1056.2 

20.80 

12.47 

85.0 

0.12716 

100.49 

1626.3 

1118.5 

20.79 

12.47 

90.0 

0.12010 

101.68 

1930.3 

1180.9 

20.79 

12.47 

95.0 

0.11379 

102.81 

2034.3 

1243.3 

20.79 

12.47 

100.0 

0.10811 

103.87 

2138.2 

1305.7 

20.79 

12.47 


SPEED OF 
SOUND 
M/S 
219 
212 
198 
177 
171 
180 
110 
121 
130 
136 
1^»5 
151 
158 
164 
169 
175 ' 

180 


185 

194 

203 

212 

220 

228 

236 

243 

250 

257= 

264 

277 

289 

301 

312 

323 

334 

344 

354 

364 

373 

396 

417 

437 

457 

475 

493 

510 

527 

543 

559 

574 

589 


» PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-t» 


0,P9 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MQL-K 

SOUND 





J/MOL 



M/S 

110.0 

0.09829 

1D5.85 

2346.1 

1430.4 

20.79 

12.47 

618 

120.0 

0.09011 

107,66 

2554.0 

1555,2 

20 .79 

12.47 

645 

130.0 

0.08318 

109.33 

2761.9 

1679.9 

20.79 

12.47 

672 

140.0 

0.07725 

110.87 

2969.8 

1804.6 

20.79 

12.47 

697 

150.0 

0.07210 

112.30 

3177,7 

1929.4 

20.79 

12.47 

721 

160.0 

0.06760 

113.64 

3385.5 

2054.1 

20 .79 

12,47 

745 

170,0 

0.06362 

114.90 

3593.4 

2178.8 

20.79 

12.47 

768 

ISOoO 

0.06009 

116.09 

3801. 3 

2303.6 

20.79 

12.47 

790 

190,0 

0.05693 

117.22 

4009.2 

2428.3 

20.79 

12.47 

812 

200.0 

0.05409 

118.28 

4217.0 

2553.0 

20.79 

12,47 

833 

210,0 

0.05151 

119.30 

4424.9 

2677.7 

20.79 

12,47 

853 

220.0 

0.04917 

120.26 

4632.7 

2802.4 

20,79 

12.47 

873 

230,0 

0.04704 

121.19 

4840.6 

2927.2 

20.79 

12,47 

893 

240.0 

0.04506 

122.07 

5048.5 

3051,9 

20,79 

12,47 

912 

290.0 

0.04328 

122.92 

5256.3 

3176.6 

20.79 

12.47 

931 

260.0 

0.04161 

123,74 

5464.2 

3301.3 

20.79 

12,47 

949 

270.0 

0.04007 

124.52 

5672.0 

3426.0 

20 .79 

12.47 

967 

2S0.0 

0.03864 

125,28 

5879.9 

3550.8 

20.79 

12,47 

985 

290.0 

0.03731 

126.01 

6087.8 

3675.5 

20.79 

12.47 

1002 

300.0 

0.03607 

126.71 

6295.6 

3800.2 

20.79 

12.47 

1019 

310.0 

0.03490 

127.39 

6503.5 

3924.9 

20.79 

12.47 

1036 

320.0 

0.03381 

128.05 

6711.3 

4049.6 

20.79 

12.47 

1053 

330.0 

0.03279 

128*69 

6919.2 

4174.3 

20.79 

12.47 

1069 

340.0 

0.03183 

129.31 

7127.1 

4299.1 

20.79 

12,47 

1085 

350.0 

0.03092 

129.91 

7334.9 

4423.8 

2 0,79 

12.47 

1101 

360.0 

0.03006 

130*50 

7542.8 

4548*5 

20.79 

12.47 

1117 

370.0 

0.02925 

131.07 

7750.6 

4673.2 

20.79 

12.47 

1132 

360.0 

0.02846 

131.62 

7958.5 

4797.9 

20.79 

12.47 

1147 

390.0 

0.02775 

132.16 

8166.3 

4922.6 

20.79 

12.47 

1162 

400.0 

0.02705 

132.69 

8374.2 

5047.3 

20.79 

12.47 

1177 

420.0 

0,02577 

133.70 

8789.9 

5296.8 

20.79 

12.47 

1206 

440.0 

0.02459 

134.67 

9205.6 

5546.2 

20.79 

12.47 

1234 

460,0 

0.02353 

135.59 

9621.3 

5795.6 

20.79 

12.47 

1262 

460.0 

0.02255 

136.48 

10037.0 

6045. 1 

20.79 

12,47 

1289 

900.0 

0.02164 

137.33 

10452.7 

6294.5 

20.79 

12,47 

1316 

950,0 

0.01966 

139.31 

11492.0 

6918.0 

20.79 

12.47 

1380 

600.0 

0.01304 

141.12 

12531.3 

7541.6 

20,79 

12.47 

1441 

650.0 

0.01665 

142.78 

13570.6 

8165.2 

20,79 

12,47 

1500 

700.0 

0.01546 

144.32 

14609.8 

8788.7 

20.79 

12.47 

1557 

750.0 

0.01443 

145.76 

15649.1 

9412.3 

20.79 

12.47 

1611 

800.0 

0.01353 

147 . 10 

16668.4 

10035.9 

20 .79 

12.47 

1664 

850.0 

0.01273 

148.36 

17727.7 

10659.4 

20.79 

12.47 

1716 

900.0 

0.01203 

149.55 

18767.0 

11283.0 

20 .79 

12.47 

1765 

950.0 

0.01139 

150.67 

19806.2 

11906.6 

20.79 

12.47 

1614 

10.00.0 

0.01062 

151.74 

20845.5 

12530.1 

20.79 

12.47 

1861 

1100.0 

0.00984 

153.72 

22924.1 

13777.3 

20,79 

12.47 

1951 

1200.0 

0.00902 

155.53 

25002.6 

16024,4 

20.79 

12.47 

2038 

1300.0 

0.00833 

157.19 

27081.2 

16271.5 

20.79 

12.47 

2121 

1400.0 

0.00773 

158.73 

29159.7 

17518.6 

20.79 

12.47 

2202 

1500.0 

0.00722 

160.16 

31238.3 

18765.8 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


.1013E5 ME6A-NEHT0NS/METER SQUARED ISOBAR 


.TEMP 
- K 

3»a 
, 3.5 

4.0 

* 4,224 

^ 4,224 

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 

9.6 

9.5 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

17.0 

18.0 

19.0 

2D.0 

22.0 

24.0 

26.0 

28.0 

30.0 

32.0 

34.0 

36.0 

38.0 

40.0 
.45.0 

50.0 

55.0 

60.0 

65.0 

70.0 
.75,0 

80.8 

85.0 

90.0 

95.0 

100.0 


DENSITY 

MOL/LITER 

36.67656 

35.78438 

34.50478 

32.62658 

31.40648 

4.22450 

3.63778 

2.99678 

2.58734 

2.29238 

2.06579 

1.88447 

1.73517 

1.60956 

1.50212 

1.40897 

1.32731 

1.25505 

1.13269 

1.03282 

0.94962 

0.87914 

0.81863 

0.76606 

0.71995 

0.67915 

0.64280 

0.61018 
0.55407 
Q. 50749 
0.46819 
0 . 4345 8 
0.40549 
0*38008 
0.35767 
0.33777 
0.31996 

0.30397 

0.27019 

0.24319 

0.22110 

0.20269 

0,18711 

0,17376 

0.16219 

0.15207 

0.14314 

0.13519 

0.12809 

0.12169 


ENTROPY 

J/HOL-K 

7.83 

9,49 

11.16 

12.98 

13.92 

33.33 

35.46 
38.48 
40.94 
43.07 
44.97 
46.66 

48.24 
49*69 
51.03 

52.29 

53.47 

54,59 

56.65 

58.52 

60.22 

61.80 

63.26 
64.63 
65.91 
67.11 

68.25 

69.33 

71.33 
73.15 
74.83 

76.30 

77.82 
79.17 
80.43 
81.62 
82,75 

83.82 

86.27 

88.47 
90.45 

92.26 

93.93 

95.47 
96.90 
98.25 
99.51 

100.70 
101. 82 
102.89 


ENTHALPY 

J/MOL 

13.3 

22.9 

28.3 

35.2 

39.0 

121.3 

130.5 

144.8 

157.8 

170.0 

181.8 

193.4 

204.7 

215.9 

227.0 

238.0 

248.9 

259.8 

281.4 

302.9 

324.2 

345.5 

366.7 

387.9 

409.0 

430.0 

451.1 

472.1 

514.1 

556.0 

597.8 

639.7 

661.4 

723.2 

764.9 

806.6 

846.3 

890.0 

994.2 

1096.3 

1202.4 

1306.4 

1410.4 

1514.5 

1618.5 

1722.4 

1826.4 

1930.4 

2034.4 
2138.3 


INTERNAL 

ENERGY 

J/HOL 

15.6 

20.1 

25.4 

32,1 

35.8 

97,3 

102.7 

111.0 

118.6 

125.8 

132.6 

139.6 

146.3 

153.0 

159.5 

166.1 

172.6 

. 179.1 

191.9 

204.8 

217.5 

230.2 

242.9 

255.6 

268.2 

280.9 

293.5 

306.1 

331.2 

356.3 

381.4 

406.5 

431.6 

458.6 

481.6 

506.6 

531.7 

556.7 

619.2 

681.6 

744.1 

806.5 

868.9 

931.3 

993.7 

1056.1 

1118.5 

1180.9 

1243.3 

1305.7 


CP 

J/HOL-K 

8.43 

9.91 

12.02 

15^75 

19.19 

36.98 

31.06 
26.89 
25.04 

23.99 
23.33 
22,87 

22.53 
22.28 
22.08 
21.93 
21,80 

21.69 

21.53 
21.40 
21.31 
21.24 
21.18 
21.13 
21.09 

21.06 
21.03 


21.01 

20.97 

20.94 

20.92 

20.90 

20.86 

20.87 

20.86 

20,85 

20.35 

20.84 

20.83 

20.82 

20.81 

20.81 

20.80 

20.80 

20.80 

20.80 

20.80 

20.79 

20.79 

20.79 


CV 

J/MOL-K 

7.76 

8.27 

8.84 

9.37 

9.64 

12,73 

12.61 

12.50 

12.45 

12.43 

12.43 

12.43 

12.43 

12.44 

12.44 

12.45 

12.45 

12.46 

12.46 

12.47 
12.47 

12.47 

12.48 
12.48 
12.48 
12.48 
12.48 

12.48 

12.48 

12.48 

12.48 

12.46 
12.48 
12.48 
12.48 
12.48 
12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.47 
12.47 
12.47 
12.47 


SPEED OF 
SOUND 
H/S 
221 
214 
200 

179 
167 
100 
108 
119 
128 
137 
144 
151 
157 
163 
169 
174 

180 


185 

194 

203 

212 

220 

228 

236 

243 

250 

257 


264 

277 

289 

301 

313 

323 

334 

344 

354 

364 

373 

396 

417 

437 

457 

475 

493 

511 

527 

543 

559 

574 

589 


^ PHASE CHANGE 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 


.101325 HEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110. Q 

0.11064 

104.87 

2346.2 

120.0 

0.10143 

106.68 

2554.1 

130.0 

0.09364 

106.34 

2762.0 

140.0 

0.08696 

109.88 

2969.9 

150.0 

0.08116 

111.32 

3177.8 

160.0 

0.07610 

112.66 

3385.7 

170.0 

0.07162 

113.92 

3593.6 

180.0 

0.06765 

115.11 

3801.4 

190.0 

0.06409 

116.23 

4009.3 

200.0 

0.06089 

117.30 

4217.2 

210.0 

0.05799 

118.31 

4425.0 

220.0 

0.05536 

119.28 

4632.9 

230.0 

0.05295 

120.20 

4840.8 

240.0 

0.05075 

121.09 

5048.6 

250.0 

0.04872 

121.94 

5256.5 

260.0 

0.04685 

122.75 

5464.3 

270.0 

0.04511 

123.53 

5672W2 

280.0 

0.04350 

124*29 

5880.1 

290.0 

0.04200 

125.02 

6087.9 

300.0 

0.04060 

125.72 

6295.8 

310.0 

0.03929 

126.41 

6503.6 

320.0 

0.03807 

127.07 

6711.5 

330.0 

0.03691 

127.71 

6919.3 

340.0 

0.03583 

128.33 

7127.2 

350.0 

0.03481 

128.93 

7335.1 

360.0 

0.03384 

129.51 

7542.9 

370.0 

0.03292 

130.08 

7750.8 

380.0 

0.03206 

130.64 

7958.6 

390.0 

0.03124 

131.18 

8166.5 

400.0 

0.03046 

131.70 

8374.3 

420.0 

0.02901 

132.72 

8790.1 

440.0 

0.02769 

133.69 

9205^8“ 

460.0 

0.02649 

134.61 

9621.5 

480.0 

0.02538 

135.49 

10037.2 

500.0 

0.02437 

136.34 

10452.9 

550.0 

0.02215 

138.32 

11492.2 

600.0 

0.02031 

140.13 

12531.4 

650.0 

0.01875 

141.80 

13570.7 

700.0 

0.01741 

143.34 

14610.0 

750.8 

0.01625 

144.77 

15649.3 

800.0 

0.01523 

146.11 

16688.5 

850.0 

0.01434 

147.37 

17727.8 

900.0 

0.01354 

148.56 

18767.1 

950.0 

0.01283 

149.68 

19806.4 

1000.0 

0.01219 

150.75 

20845.6 

1100.0 

0.01108 

152.73 

22924.2 

1200.0 

0.01015 

154.54 

25002.8 

1300.0 

0.00937 

156.20 

27081.3 

1400.0 

0.00870 

157.74 

29159.9 

1500.0 

0.00612 

159.18 

31238.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/HOL 



H/S 

1430.4 

20.79 

12.47 

616 

1555.2 

20.79 

12.47 

645 

1679,9 

20.79 

12.47 

672 

1804.6 

20.79 

12.47 

697 

1929.4 

20.79 

12.47 

721 

' 2054*1 

20.73 

12.47 

745 

2178.8 

2 0.79 

12.47 

768 

2303.6 

20.79 

12.47 

790 

2428.3 

20.79 

12,47 

812 

2553.0 

20.79 

12.47 

833 

2677.7 

20.79 

12.47 

853 

2802.5 

20.73 

12.47 

873 

2927.2 

20.79 

12.47 

893 

3051.9 

20.79 

12.47 

912 

3176.6 

20.79 

12.47 

931 

3301.3 

20.79 

12.47 

949 

3426.1 

20.79 

12.47 

967 

3550 .8 

20.79 

12.47 

985 

3675.5 

20.79 

12,47 

> 1002 

3800.2 

20.79 

12.47 

1020 

3924.9 

20.79 

12.47 

1036 

4049.6 

20.79 

12.47 

1053 

4174.4 

20.79 

12.47 

1069 

4299.1 

20.79 

12,47 

1085 

4423.8 

20.79 

12.47 

1101 

4548 .5 

20.79 

12.47 

1117 

4673.2 

20.79 

12.47 

1132 

4797.9 

20.79 

12.47 

1147 

4922.6 

20.79 

12.47 

1162 

5047.4 

20.79 

12.47 

1177 

5296.8 

20.79 

12.47 

1206 

5546.2 

20.79 

12.47 

1234 

5795.6 

20.79 

12.47 

1262 

6045.1 

20.79 

12.47 

1289 

6294.5 

20.79 

12.47 

1316 

6918.1 

2 0.79 

12.47 

1380 

7541.6 

20.79 

12.47 

1441 

8165.2 

20.79 

12.47 

1500 

8788.8 

20,79 

12.47 

1557 

9412.3 

20.79 

12.47 

1611 

10035.9 

20.79 

12.47 

1664 

10659.5 

20,79 

12.47 

1716 

11283.0 

20.79 

12.47 

1765 

11906.6 

20.79 

12.47 

1814 

12530.2 

20.79 

12.47 

1861 

13777.3 

20.79 

12.47 

1951 

15D24.4 

20.79 

12.47 

2038 

16271.5 

20.79 

12,47 

2121 

17518.7 

20.79 

12.47 

2202 

18765.8 

20.79 

12,47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.15 HEGA-NEHTOMS/METER squared ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

HOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/HOL-K 

SOUND 

M/S 

2.5 

36.94046 

7.78 

19.5 

15.5 

8.29 

7.65 

227 

3.0 

36.09235 

9.41 

24.0 

19.8 

9.73 

8.18 

220 

3.5 

34.89895 

11.05 

29.3 

25.0 

11.66 

8,76 

208 

. 4.0 

33.21369 

12.78 

35.8 

31.3 

14,74 

9.27 

189 

4.5 

30.44502 

14.89 

44.6 

39.9 

23.09 

9.66 

161 

* 4.GS9 

28o82508 

15.89 

49.4 

44.2 

32,41 

10.14 

' 148 

» 4.669 

6.66277 

30.50 

117,8 

95.3 

57,37 

12.56 

100 

5.0 

5.25929 

33.50 

132.3 

103.8 

36.45 

12.49 

111 

5.5 

4.25710 

36.58 

148.4 

113.2 

29.39 

12.43 

123 

, 6.0 

3.65667 

39.00 

162.3 

121.3 

26.65 

12.40 

133 

6.5 

3.23505 

41.07 

175.3 

128,9 

25.17 

12.40 

141 

7.0 

2.91532 

42.90 

187.6 

136.2 

24.25 

12.40 

146 

7.5 

2.66127 

44.55 

199.6 

143.2 

23.62 

12.41 

155 

S.O 

2.45292 

46.06 

211.3 

150.1 

23.17 

,12.42 

162 

- 6.5 

2*27802 

47.46 

222.8 

156.9 

22.83 

12.42 

168 

9.0 

2.12658 

48.75 

234.1 

163.6 

22.56 

12.43 

173 

9.5 

1.99906 

49.97 

245.3 

170.3 

22.35 

12.44 ■ 

179 

10.0 

1.88551 

51.11 

256.5 

176.9 

22.18 

12.45 

184 

li.O 

1.69525 

53.21 

278,5 

190.0 

21.91 

12.46 

194 

12.0 

1.54164 

55.11 

300.3 

203.0 

21.72 

12.47 

203 

13.0 

1.41465 

56.84 

321.9 

215.3 

21.57 

12.47 

212 

14.0 

1.30772 

58.43 

343.5 

226.7 

21.46 

12.48 

22 0 

.15.0 

1.21631 

59.91 

364.9 

241.5 

21.37 

12.48 

228 

16.0 

1.13719 

61.23 

386.2 

254.3 

21.30 

12.48 

236 

17.0 

1.06799 

62.58 

407.5 

267.0 

21.24 

12.48 

244 

18.0 

1.00691 

63.79 

426.7 

279.7 

21.19 

12,49 

251 

.19.0 

0.95257 

64.93 

449.9 

292.4 

21.15 

12.49 

258 

,20.0 

0.90391 

66.02 

471,0 

305.0 

21.11 

12.49 

264 

.22.0 

0.62032 

68.03 

513.2 

330.3 

21.06 

12.49 

277 

.24.0 

0.75107 

69.86 

555,2 

355.5 

21.01 

12.49 

290 

26.0 

0.69273 

71.54 

597,2 

380.7 

20.98 

12.49 

302 

^6.0 

0.64266 

73.09 

639.1 

405.8 

20.95 

12.49 

313 

.30.0 

0.59977 

74.54 

681.0 

430.9 

20.93 

12.49 

324 

.32.0 

0.56213 

75.89 

722,9 

456.0 

20.91 

12.49 

335 

34.0 

0.52896 

77.15 

764.7 

481.1 

20.90 

12.48 

345 

36.0 

0.49951 

78.35 

806.5 

506.2 

20.88 

12.48 

355 

38.0 

0.47318 

79.48 

848.2 

531.2 

20.87 

12.48 

364 

40.0 

0.44950 

60.55 

890.0 

556,2 

20.86 

12.48 

374 

45.0 

0.39955 

83. DO 

994.2 

618.8 

20.65 

12.48 

396 

50.0 

0.35962 

85.20 

1098.4 

681.3 

20.83 

12.48 

418 

55.0 

0.32697 

87.19 

1202.6 

743.8 

20.83 

12.48 

438 

60. 0 

0.29976 

89.00 

1306.7 

806.3 

20.82 

12.48 

457 

65.0 

0.27674 

90.66 

1410.8 

868.7 

20.81 

12.48 

476 

70.0 

0.25700 

92.21 

1514.8 

931.1 

20.81 

12.48 

494 

75.0 

0.23990 

93.64 

1618.8 

993.6 

20.81 

12.48 

511 

SO.O 

0.22493 

94.98 

1722.9 

1056.0 

20.80 

12.48 

528 

85.0 

0.21173 

96.24 

1826.9 

1118.4 

20.80 

12.48 

544 

90.0 

0.19999 

97.43 

1930.9 

1180.8 

20.80 

12.48 

560 

35.0 

0.1694B 

98.56 

2034.8 

1243.2 

20.60 

12.48 

575 

100.0 

0.18002 

99.62 

2138.8 

1305.6 

20.80 

12.46 

590 


♦ PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
8.15 MEGA-NEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

110.0 

0*16369 

101.61 

2346*8 

1430.4 

20,79 

12.48 

616 

120.0 

0.15007 

103.42 

2554.7 

1555.1 

20 .79 

12.47 

646 

130.0 

0,13854 

105.08 

2762,6 

1679,9 

20,79 

12.47 

672 

140.0 

0.12866 

106.62 

2970.5 

1804.6 

20.79 

12.47 

697 

150.0 

0.12010 

108.05 

3178.4 

1929.4 

20.79 

12.47 

722 

160.0 

0.11260 

109.40 

3386.3 

2054.1 

20.79 

12.47 

745 

170.0 

0.10599 

110.66 

3594.2 

2178.8 

20.79 

12.47 - 

768 

180.0 

0.10010 

111.84 

3802.0 

2303.6 

20.79 

12.47 ' 

790 

190.0 

0.09484 

112.97 

4009.9 

2428.3 

20.79 

12.47 

812 

200.0 

0.09011 

114. 04 

4217.8 

2553,0 

20,79 

12.47 

833 

210.0 

0.08582 

115.05 

4425.7 

2677.8 

20.79 

12.47 

853 

220.0 

0.08192 

116.02 

4633.5 

2802.5 

20,79 

12.47 

873 

230.0 

0.07836 

116.94 

4841.4 

2927.2 

20.79 

12.47 

893 

240.0 

0.07510 

117,82 

5049.3 

3051.9 

20.79 

12.47 

912 

250.0 

0.07210 

118.67 

5257.1 

3176.7 

20.79 

12.47 

931 

260.0 

0.06933 

119.49 

5465.0 

3301.4 

20.79 

12.47 

949 

270.0 

0.06677 

120.27 

5672.8 

3426.1 

20.79 

12.47 

967 

280.0 

0.06438 

121.03 

5880.7 

3550.8 

20.79 

12.47 

985 

290.0 

0.06216 

121.76 

6088.6 

3675.5 

20.79 

12.47 

1003 

300.0 

0.06009 

122.46 

6296.4 

3800.3 

20.79 

12.47 

1020 

310.0 

0.05816 

123.14 

6504.3 

3925.0 

20.79 

12.47 

1037 

320.0 

0.05634 

123.80 

6712.1 

4049.7 

20.79 

12.47 

1053 

330.0 

0.05464 

124,44 

6920.0 

4174.4 

20.79 

12.47 

1069 

340.0 

0.05303 

125. 06 

7127.8 

4299.1 

20.79 

12.47 

1085 

350.0 

0.05152 

125.67 

7335.7 

4423.9 

20 .79 

12.47 

1101 

360.0 

0.05009 

126.25 

75«t3.6 

4548.6 

20.79 

12.47 

1117 

370.0 

0*04873 

126.82 

7751.4 

4673.3 

20.79 

12.47 

1132 

380.0 

0.04745 

127.38 

7959.3 

4798.0 

20.79 

12.47 

1147 

390.0 

0.04623 

127,92 

8167.1 

4922.7 

20.79 

12.47 

1162 

400.0 

0.04508 

128.44 

8375,0 

5047.4 

20 .79 

12.47 

1177 

420.0 

0.04293 

129.46 

8790.7 

5296.9 

20.79 

12.47 

1206 

440.0 

0.04098 

130.42 

9206.4 

5546.3 

20.79 

12.47 

1235 

460.0 

0. 03920 

131.35 

9622,1 

5795.7 

20.79 

12.47 

1262 

480.0 

0. 03757 

132.23 

10037.8 

6045.2 

20.79 

12.47 

1289 

500.0 

0.03607 

133.08 

10453.5 

6294.6 

20.79 

12.47 

1316 

550.0 

0.03279 

135.06 

11492.8 

6918.2 

' 20.79 

12.47 

1380 

600.0 

0.03006 

136.87 

12532.1 

7541.7 

20.79 

12.47 

1442 

650.0 

0.02775 

136.53 

13571.3 

8165.3 

20.79 

12.47 

1500 

700.0 

0.02577 

140.4)7 

14610.6 

8788.9 

20.79 

12.47 

1557 

750.0 

0.02405 

141.51 

15649.9 

9412.5 

20.79 

12.47 

1612 

800.0 

0. 02255 

142.65 

16689.2 

10036.0 

20.79 

12.47 

1664 

850.0 

0.02122 

144,11 

17728.4 

10'659.6 

20.79 

12.47 

1716 

900.0 

0.02004 

145,30 

18767.7 

11283.2 

20.79 

12.47 

1765 

950.0 

0.01899 

146.42 

19807.0 

11906.7 

20.79 

12.47 

1814 

1000.0 

0.01804 

147.49 

20846.2 

12530.3 

20.79 

12.47 

1861 

1100.0 

0.01640 

149.47 

22924.8 

13777.4 

20.79 

12.47 

1952 

1200.0 

0.01503 

151,28 

25003.3 

15024.6 

20.79 

12.47 

2038 

1300.0 

0.01388 

152.94 

27081.9 

16271,7 

20.79 

12.47 

2122 

1400.0 

0.01269 

154.46 

29160.4 

17518,8 

20.79 

12.47 

2202 

1500.0 

0.01203 

155.92 

31239.0 

18766.0 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.2 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

K 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

^ 5,030 

* 5.030 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

11.0 

12,0 

13.0 

14.0 

15.0 

16.0 

17.0 

18.0 

19.0 

20.0 

22.0 

24.0 

26.0 

26,0 

30.0 

32.0 

34.0 

36.0 

38.0 

40.0 

45.0 
.50.0 

35.0 
.60,0 

65.0 

70.0 

75.0 

60.0 

85.0 

90.0 

95.0 

100.0 


DENSITY 

HOL/LITER 

37.19702 

36.38802 

35.26828 

33.73402 

31.40924 

25.84829 

24.89194 

10.62244 

6.61888 

5.35807 

4.60995 

4.08666 

3.69037 

3.37553 

3.11715 

2.9DQ05 

2.71433 

2.55315 

2.28619 

2,07311 

1.89842 

1.75221 

1.62782 

1.52054 

1.42697 

1.34458 

1,27143 

1,20602 

1.09388 

1.00115 

0.92313 

0.85653 

0.79900 

0.74878 

0.70455 

0.66529 

0.63021 

0.59866 

0.53213 

0.47897 

0.43549 

0.39927 

0.36862 

0.34235 

0.31956 

0.29966 

0.28207 

0.26644 

0.25245 

0.23986 


ENTROPY 

J/HOL-K 

7.73 

9.33 

10.94 
12.61 
14.53 
17.84 
18,33 

27.06 
32.60 
35.59 

37.94 

39.93 
41.69 
43,27 
44.72 

46.07 

47.32 

48.49 
50.63 
52.56 

54.32 

55.93 
57.42 
58.81 
60.11 

61.33 

62.49 


63.58 

65.59 
67.43 

69.12 
70.68 

72.12 
73.48 
74.75 
75.94 
77.07 

78.14 

60.60 
82,80 
84.79 
86.60 
88.27 
89.81 
91.25 
92.59 
93.85 
95.04 
96.16 
97.23 


ENTHALPY 

J/HOL 

20.8 

25.2 

30.4 

36.7 

44.8 
60.7 

63.1 

107.1 

136.0 

153.2 

167.8 

181.2 

194.0 

206.3 

213.2 

230.0 

241.5 

253.0 

275.5 

297.6 

319.6 

341.4 

363.0 

384.5 

405.9 

427.3 

448.6 

469.8 

512.2 

554.4 

596.6 

638.6 

680.6 

722.6 

764.4 

806.3 

848.1 

889.9 

994.3 

1098.6 

1202.8 

1306.9 

1411.1 

1515.2 

1619.2 

1723.3 

1827.3 

1931.3 

2035.3 

2139.3 


INTERNAL 

ENERGY 

J/MOL 

15.4 

19.7 

24.7 

30.7 

38.5 
52.9 
55.1 
88.3 

105.8 

115.9 
124.4 
132.3 

139.8 

147.0 

154.1 
161.0 

167.9 

174.6 
188.0 

201.2 

214.2 

227.2 
240.1 
253,0 

265.6 

278.6 

291.3 


3 04.0 
329.4 
354.7 
379.9 
405.1 

430.3 

455.4 

480.5 

505.6 

530.7 

555.8 

618.4 
681.0 

743.5 
806.0 

868.5 
931.0 
993.4 

1055.8 

1118.3 

1180.7 

1243.1 

1305.5 


CP 

J/HOL-K 

6.16 

9.56 

11.36 

14.00 
19.74 

69.69 
97.78 

173.83 
39.42 

31.04 
27^80 
26,06 

24.97 
24.23 

23.69 
23.28 
22.96 

22,71 

22.32 

22.05 

21.85 

21.70 
21. .57 
21.48 
21.40 

21.33 
21.27 

21.22 

21.15 

21.09 

21.04 

21.01 

20.98 
20.95 
20.93 
20.92 
20.90 

20.89 

20.87 

20.85 
20.84 

20.83 
20.82 
20.82 
20*81 
20.61 
20.81 
20.60 
20.80 
20.80 


CV 

J/HOL-K 

7.54 

8.10 

8.68 

9.19 

9,72 

10.62 

10.75 

12.28 

12.36 

12.35 

12.36 

12.37 

12.38 

12.39 

12.41 

12.42 

12.43 

12.44 

12.45 

12.46 

12.47 

12.48 
' 12.48 

12. A9 

12.49 
12.49 
12.49' 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 

12.49 
12.48 
12.48 
12.48 
12.48 
12.48 
12.48 

12.48 

12.48 
12-48 

12.48 
12.48 


SPEED OF 
SOUND 
M/S 
233 
227 
215 
198 
174 
133 
129 
101 
117 
128 
138 
146 
153 
160 
166 
172 
178 

183 

194 , 

203 

212 

221 

229 

236 

244 

251 

258 


265 

278 

290 

302 

314 

325 

335 

345 

355 

365 

374 

397 

418 

439 

458 

476 

494 

512 

526 

544 

560 

575 

590 


» PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-*t 


0.2 HEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

HOL/LITER 

sJ/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

110.0 . 

0.21810 

99.21 

2347.3 

1430.3 

20 .80 

12.48 

619 

120.0 

0.19997 

101.02 

2555.3 

1555.1 

20.79 

12.48 

646 

130.0 

0.18462 

102.69 

2763.2 

1679.8 

20.79 

12.48 

672 

l<t0.0 

0.17146 

104.23 

2971.1 

1804.6 

20.79 

12.48 

698 

150.0 

0.16005 

105.66 

3179.0 

1929.4 

20.79 

12.48 

722 

160.0 

0.15006 

107,00 

3386.9 

2054.1 

20.79 

12.47 

746 

170.0 

0.14125 

108.26 

3594.8 

2178.8 

20.79 

12.47 - 

768 

180.0 

0.13342 

109.45 

3802.7 

2303.6 

20,79 

12.47 

791 

190.0 

0.12641 

110.58 

4010.6 

2428.3 

20.79 

12.47 

812 

200.0 

0.12010 

lid, 64 

4218.4 

2553.1 

20.79 

12.47 

833 

210.0 

0.11439 

112.66 

4426.3 

2677,8 

20.79 

12.47 

854 

220.0' 

0.10919 

113.62 

4634,2 

2802,5 

20.79 

12.47 

874 

230.0 

0.10445 

114.55 

4842.0 

2927.3 

20 .79 

12.47 

693 

240.0 

0.10011 

115.43 

5049.9 

3052.0 

20.79 

12.47 

913 

250.0 

0.09611 

116.28 

5257.8 

3176.7 

20.79 

12.47 

931 

260.0 

0.09242 

117.10 

5465.6 

3301.4 

20.79 

12.47 

95 0 

270,0 

0.06900 

117.88 

5673.5 

3426.2 

20 .79 

12.47 

968 

260.0 

0.06562 

118,64 

5861.4 

3550.9 

20.79 

12,47 

985 

290.0 

0.08287 

119.37 

6069.2 

3675.6 

20,79 

12.47 

1003 

300.0 

0.08011 

120.07 

6297.1 

3800*3 

20.79 

12.47 

1020 

310.0 

0.07752 

120.75 

6504.9 

3925.1 

20.79 

12.47 

1037 

320.0 

0.07510 

121.41 

6712.8 

4049.8 

20.79 

12.47 

1053 

330.0 

0.07283 

122.05 

6920.7 

4174.5 

20,79 

12.47 

1070 

340.0 

0.07069 

122,67 

7128.5 

4299.2 

20.79 

12,47 

1086 

350.0 

0.06867 

123.28 

7336.4 

4423.9 

20.79 

12.47 

1102 

360.0 

0.06677 

123.66 

7544.2 

4548.7 

20.79 

12.47 

1117 

370.0 

0.06496 

124.43 

7752.1 

4673,4 

20.79 

12.47 

1132 

360.0 

0.06326 

124.99 

7959,9 

4798.1 

20.79 

12.47 

1148 

390.0 

0.06164 

125.53 

8167.8 

4922.8 

20.79 

12.47 

1163 

400.0 

0.06010 

126.05 

8375.6 

5047.5 

20.79 

12.47 

1177 

420.0 

0.05724 

127,07 

8791.4 

5297.0 

20.79 

12.47 

1206 

440.0 

0.05464 

128.03 

9207.1 

5546.4 

20.79 

12.47 

1235 

460.0 

0.05226 

128.96 

9622.8 

5795.8 

20.79 

12.47 

1263 

480.0 

0.05009 

129.84 

10038.5 

6045.3 

20.79 

12.47 

1290 

500.0 

0.04808 

130.69 

10454.2 

6294.7 

20.79 

12.47 

1316 

550.0 

0.04372 

132.67 

11493,5 

6918.3 

20.79 

12,47 

1380 

600.0 

Q.04007 

134.48 

12532.7 

7541.9 

20.79 

12.47 

1442 

650.0 

0.03699 

136.14 

13572,0 

8165.4 

20.79 

12.47 

1501 

700.0 

0.03435 

137.68 

14611.3 

8789.0 

20.79 

12.47 

1557 

750.0 

0.03206 

139.12 

15650.5 

9412.6 

20.79 

12.47 

1612 

800.0 

0.03006 

140.46 

16689.8 

10036.2 

20.79 

12.47 

1665 

850.0 

0.02829 

141.72 

17729.1 

10659.7 

20.79 

12.47 

1716 

9,0 0.0 

0.0267 2 

142.91 

18768.3 

11283.3 

20.79 

12.47 

1765 

950.0 

0.02531 

144.03 

19807.6 

11906.9 

2 0.79 

12.47 

1814 

1000.0 

0.02405 

145.10 

20846.9 

12530.4 

20.79 

12.47 

1861 

1100.0 

0.02186 

147.08 

22925.4 

13777.6 

20.79 

12.47 

1952 

1200.0 

0.02004 

148,89 

25003.9 

15024.7 

20.79 

12.47 

2038 

1300.0 

0.01850 

150.55 

27082.5 

16271.9 

20.79 

12.47 

2122 

1400.0 

0.01718 

152.09 

29161.0 

17519.0 

20.73 

12.47 

2202 

1500.0 

0.01603 

153,52 

31239.6 

18766.1 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-^^ 


0.2S HEGA-NEMTONS/HETER SOUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/NOL-K 

J/HOL 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

2,5 

37.44069 

7.68 

22*0 

15.3 

8.03 

7.44 

238 

3,0 

36.66580 

9.26 

26*3 

19.5 

9.41 

6.03 

233 

3.5 

35.60835 

10.84 

31.4 

24.4 

11.10 

8.62 

222 

if.D 

34.19360 

12.46 

37.5 

30.2 

13.43 

9.11 

206 

4.5 

32.16152 

14.26 

45.2 

37,4 

17.83 

9.61 

185 

. 5.0 

26.48616 

16.72 

56.9 

48.2 

33.69 

10.26 

154 

5,5 

10.87469 

27.92 

116.3 

93.3 

60.25 

12.16 

112 

6.0 

7.56206 

32.44 

142.1 

109.1 

38.99 

12.27 

124 

6.5 

6.22659 

35.21 

159.5 

119.3 

31.59 

12.30 

135 

7,0 

5.39995 

37.43 

174.4 

128.1 

28.39 

12.32 

144 

7,5 

4.81199 

39.32 

188.1 

136.1 

26.60 

12.35 

151 

a.o 

4.36249 

41.00 

201.1 

143.8 

25.45 

12.37 

159 

8.5 

4.0D3Q6 

42.51 

213.6 

151,1 

24.65 

12.38 

165 

9.0 

3.70664 

43.90 

225.8 

158.3 

24.07 

12.40 

171 

9.5 

3.45660 

45.19 

237,7 

165,4 

23.62 

12.41 

177 

10,0 

3.24196 

46.40 

249*4 

172.3 

23,27 

12.43 

183 

11.0 

2.89063 

46.59 

272.4 

185.9 

22.76 

12.45 

193 

12.0 

2.61362 

50,55 

295.0 

199.3 

22.40 

12.46 

203 

13.0 

2.38836 

52.33 

317.2 

■ 212,5 

22.13 

12.47 

212 

14.0 

2.20100 

53.97 

339.2 

225.7 

21.93 

12.48 

221 

15.0 

2.04232 

55.47 

361.1 

238.7 

21.78 

12.48 

229 

16.0 

1.90598 

56. 88 

382.8 

251.6 

21.65 

12.49 

237 

17.0 

1.78741 

58.16 

404.4 

264.5 

21.55 

12.49 

244 

18.0 

1.68324 

59.41 

425.9 

277.4 

21.47 

12.49 

252 

19.0 

1.59094 

60.57 

447.3 

290.2 

21.39 

12.50 

259 

20. Q 

1.50852 

61.67 

468.7 

303.0 

21.33 

12.50“ 

265 

22.0 

1,36748 

63.70 

511.3 

328.5 

21,24 

12.50 

279 

24.0 

1,25108 

65.54 

553.7 

353.8 

21.16 

12.50 

291 

.26.0 

1,15327 

67.23 

595.9 

379,2 

21.11 

12.50 

303 

28.0 

1,06987 

68.60 

638.1 

404.4 

21.06 

12.50 

314 

30.0 

0.99788 

70,25 

680.2 

429.6 

21.02 

12.50 

325 

32.0 

0.93507 

71.60 

722.2 

454.8 

20.99 

12.49 

336 

34.0 

0.87978 

72.86 

764.2 

460.0 

20.97 

12.49 

346 

36.0 

0.83073 

74.07 

806.1 

505.1 

20.95 

12.49 

356 

33.0 

0.78690 

75.21 

848.0 

530.3 

20.93 

12.49 

366 

40.0 

0.74749 

76.28 

689.8 

555,4 

20.92 

12.49 

375 

45.0 

0.66442 

78.74 

994.3 

618.0 

20.89 

12.49 

398 

50.0 

0.59805 

80.94 

1098.7 

680 .7 

20.87 

12.49 

419 

55.0 

0.54378 

82.93 

1203.0 

743.2 

20.65 

12.49 

439 

60.0 

0.49858 

84.74 

1307.2 

605.8 

20.84 

12.48 

458 

65.0 

0.46033 

86.41 

1411.4 

868.3 

20.83 

12.48 

477 

70,0 

0.42754 

87,95 

1515,5 

930.6 

20.82 

12.43 

495 

75.0 

0.39912 

89.39 

1619.6 

993.2 

20.82 

12.48 

512 

80.0 

0.37425 

90,73 

1723.7 

1055.7 

20.81 

12.48 

529 

35.0 

0.35231 

91.99 

1827.8 

1118.1 

20.81 

12.48 

545 

98.0 

0,33279 

93,18 

1931.8 

1180.6 

20.81 

12.48 

560 

95.0 

0.31533 

94.31 

2035.8 

1243.0 

20.80 

12.48 

576 

100,0 

0.29961 

95.36 

2139.6 

1305.4 

20.80 

12.48 

591 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.25 HEGA-NEMTONS/KETER SGUAREO ISOBAR 
TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.27245 

97.36 

2347.8 

120.0 

0.24961 

99.17 

2555.8 

130.0 

0.23064 

100.83 

2763.8 

140.0 

0.21421 

102.37 

2971.7 

150.0 

0.19996 

103.81 

3179.6 

160.0 

0.18749 

105.15 

3387.5 

170.0 

0.17649 

106.41 

3595.4 

lao.o 

0.16670 

107.60 

3803.3 

190.0 

0.15795 

108.72 

4011.2 

200.0 

0.15007 

109.79 

4219.1 

210.0 

0.14293 

110.80 

4426.9 

220.0 

0.13645 

111.77 

4634.6 

230.0 

0.13052 

112.69 

4842.7 

240.0 

0.12510 

113.58 

5050.6 

250.0 

0.12010 

114.43 

5258.4 

260.0 

0.11549 

115.24 

5466.3 

270.0 

0.11122 

116.03 

5674.2 

280.0 

0.10725 

116.78 

5882. 0 

290.0 

0.10356 

117.51 

6089.9 

300.0 

0.10011 

118*22 

6297.7 

310.0 

0.09668 

118.90 

6505.6 

320.0 

0.09386 

119.56 

6713.5 

330.0 

0.09102 

120.20 

6921.3 

340.0 

0.08635 

120.82 

7129.2 

350.0 

0.08582 

121.42 

7337.0 

360.0 

0.08344 

122.01 

7544.9 

370.0 

0.08119 

122.58 

7752.7 

360.0 

0.07906 

123.13 

7960.6 

390.0 

0.07703 

123.67 

8168.4 

400.0 

0.07511 

124.20 

8376.3 

420.0 

0.07153 

125.21 

8792.0 

440.0 

0.06628 

126.18 

9207.7 

460.0 

0.06532 

127.10 

9623.4 

480.0 

0.06260 

127.99 

10039.1 

500.0 

0. 06010 

128.83 

10454.8 

550.0 

0.05464 

130.82 

11494.1 

600.0 

0.05009 

132.62 

12533.4 

650.0 

0.04624 

134.29 

13572.6 

700.0 

0.04294 

135.63 

14611.9 

750.0 

0*04006 

137.26 

15651.2 

800.0 

0.03757 

138.60 

16690.4 

650.0 

0.03536 

139.86 

17729.7 

900.0 

0.03340 

141.05 

18768.9 

950.0 

0.03164 

142.18 

19808.2 

1000. B 

0.03006 

143.24 

20847.5 

1100.0 

0.02733 

145.22 

22926.0 

1200.0 

0.02505 

147.03 

25004.5 

1300. 0 

0.02313 

148.69 

27063.1 

1400.0 

0.02147 

150.24 

29161.6 

1500*0 

0.02004 

151.67 

31240.1 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

1430 .2 

20.80 

12.48 

619 

1555.0 

20.80 

12.48 

646 

1679.8 

20.79 

12.48 

673 

1804.6 

20.79 

12.48 

698 

1929.3 

20.79 

12,48 

722 

2054.1 

20.79 

12.48 

746 

2178.9 

20,79 

12.48 

769 

2303.6 

20.79 

12.48 

791 

2428.3 

20.79 

12.48 

812 

2553.1 

20.79 

12.47 

834 

2677.8 

20.79 

12.47 

854 

2802.6 

20.79 

12.47 

874 

2927,3 

20.79 

12.47 

894 

3052.0 

20.79 

12.47 

913 

3176.8 

20.79 

12.47 

932 

3301.5 

20 .79 

12.47 

950 

3426,2 

20,79 

12.47 

968 

3550 .9 

20.79 

12.47 

986 

3675.7 

20.79 

12.47 

1003 

3800.4 

20.79 

12.47 

1020 

3925.1 

20.79 

12.47 

1037 

4049.8 

20.79 

12.47 

1054 

4174.6 

20.79 

12.47 

1070 

4299.3 

20.79 

12.47 

1086 

4424.0 

20,79 

12.47 

1102 

4548.7 

20.79 

12.47 

1117 

4673.5 

20.79 

12.47 

1133 

4798.2 

20.79 

12.47 

1146 

4922.9 

20.79 

12.47 

1163 

5047,6 

20.79 

12.47 

1178 

5297.1 

20.79 

12,47 

1207 

5546.5 

20.79 

12.47 

1235 

5795.9 

20.79 

12.47 

1263 

6045.4 

20.79 

12.47 

1290 

6294,8 

20.79 

12.47 

1316 

6918.4 

20.79 

12.47 

1381 

7542.0 

20.79 

12.47 

1442 

8165.6 

20.79 

12.47 

1501 

8789.1 

20.79 

12.47 

1557 

9412.7 

20.79 

12.47 

1612 

10036.3 

20.79 

12.47 

1665 

10659.9 

20.79 

12.47 

1716 

11283.4 

20.79 

12.47 

1766 

11907.0 

20.79 

12.47 

1814 

12530.6 

20.79 

12.47 

1861 

13777,7 

20.79 

12.47 

1952 

15024.9 

20,79 

12.47 

2038 

16272,0 

20.79 

12.47 

2122 

17519.2 

20.79 

12.47 

2202 

18766.3 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAHIC PROPERTIES OF HELIUM-4 


0.3 MEGA-NEHTONS/METER SQUARED ISOBAR 


-TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

cv 

SPEED 1 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

2.5 

37.67297 

7.64 

23.2 

15.2 

7,91 

7.34 

244 

3.0 

36.92811 

9.20 

27.5 

19.4 

9.27 

7,96 

239 

3.5 

35.92418 

10.74 

32.5 

24.2 

10.88 

8.56 

228 

4.0 

34.60695 

12.32 

38.4 

29.8 

12.97 

9.05 

213 

4.5 

32.78658 

14.04 

45.7 

36.6 

16,55 

9.52 

134 

5.0 

29.86738 

16.16 

55.9 

45.8 

25.92 

10.08 

168 

5-5 

21.40144 

20.99 

81.5 

67,5 

120.11 

11.22 

128 

6.0 

10-66381 

29.17 

126,1 

100,0 

54.42 

12.12 

122 

6.5 

8.17783 

32.68 

150.0 

113.3 

37.10 

12.23 

133 

7-0 

6.88855 

35.19 

166.9 

123.4 

31.38 

12.27 

142 

7.5 

6.04D75 

37.25 

181.9 

132.2 

28.54 

12.31 

150 

8.0 

5.42094 

39.04 

195,7 

140.3 

26.85 

12.34 

157 

8«5 

4.93948 

40.63 

208.6 

148.1 

25.72 

12.36 

164 

9.0 

4-55038 

42.07 

221.5 

155.5 

24.92 

12.38 

171 

9.5 

4.22699 

43.41 

233.8 

162.8 

24.33 

12.40 

177 

10.0 

3.95253 

44.64 

245.8 

169.9 

23.87 

12.41 

182 

11.0 

3.50887 

46.88 

269.3 

183.8 

23.20 

12*44 

193 

12.0 

3.16314 

48.88 

292.3 

197.4 

22.75 

12*46 

203 

13.0 

2.88442 

50.63 

314.9 

’ 210.3 

22.42 

12,47 

212 

14.0 

2.65400 

52.34 

337.1 

224.1 

22.17 

12.48 

221 

15.0 

2.45977 

53.86 

359.2 

237.3 

21.98 

12.49 

229 

16.0 

2.29347 

55.28 

381,1 

250.3 

21.83 

12.49 

237 

J.7.0 

2.14926 

56.60 

402.9 

263.3 

21.70 

12.50 

245 

13.0 

2.02286 

57.83 

424.5 

276.2 

21.60 

12.50 

252 

19.0 

1.91105 

59. 00 

446.1 

289.1 

21.52 

12.50 

259 

20.0 

1.81138 

60.10 

467,6 

301.9 

21.44 

12.50 

266 

22.0 

1.64112 

62.14 

510.3 

327.5 

21.33 

12.50 

279 

24.0 

1.50086 

63.99 

552.9 

353.0 

21.24 

12.50 

291 

26.0 

1.38315 

65.69 

595.3 

378.4 

21.17 

12.50 

303 

23.0 

1.28289 

67,25 

637.6 

403.7 

21.12 

12.50 

315 

30.0 

1-19641 

68.71 

679.8 

429.0 

21.07 

12.50 

326 

32.0 

1.12100 

70,07 

721,9 

454.2 

21.04 

12.50 

336 

.34.0 

1.05466 

71.34 

763.9 

479.5 

21.01 

12.50 

347 

36.0 

0.99581 

72.54 

805.9 

504.6 

20.98 

12.50 

357 

33.0 

0.94324 

73.68 

847.6 

529.8 

20.96 

12.50 

366 

40.0 

0.89600 

74.75 

889.7 

554.9 

20.94 

12.49 

376 

45.0 

0.79642 

77.22 

994.4 

617.7 

20.91 

12.49 

398 

50.0 

0.71688 

79,42 

1098.8 

680.3 

20.88 

12.49 

419 

55.0 

0.65185 

81.41 

1203.2 

743.0 

20.86 

12.49 

440 

60.0 

0.59768 

83*22 

1307.5 

805.5 

20.65 

12.49 

459 

.65.0 

0.55186 

84.89 

1411.7 

668.1 

20.84 

12.49 

477 

70.0 

0.51257 

86.43 

1515,9 

930.6 

20.83 

12,48 

495 

75.0 

0.47852 

87.87 

1620.0 

993.1 

20.82 

12.40 

512 

80.0 

0.44872 

89.21 

1724.1 

1055.5 

20.82 

12.48 

529 

85.0 

0.42242 

90.48 

1828.2 

1118.0 

20.81 

12.48 

645 

90.0 

0.39904 

91.67 

1932.3 

1180.4 

20.81 

12.48 

561 

95.0 

0.37812 

92.79 

2036.3 

1242*9 

20.81 

12.48 

576 

100.0 

0.35928 

93.86 

2140.3 

1305.3 

20.61 

12.48 

591 


62 



PROVISIONAL THERHODYNAMIC PROPERTIES OF HELIUM-4 


0.3 MEGA-NEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

110.0 

0.32673 

95.84 

2348.4 

1430 .2 

20.80 

12.48 

620 

120.0 

0.29959 

97,65 

2556.4 

1555.0 

20*80 

12.48 

647 

130.0 

0.27662 

99.32 

2764.3 

1679.8 

20.80 

12.48 

673 

140.0 

0.25892 

100.86 

2972.3 

1804.6 

20.79 

12.48 

69 8\ 

150.0 

0.23984 

102.29 

3180.2 

1929.3 

20.79 

12.48 

723 

160.0 

0.22489 

103.63 

3388.1 

2054.1 

20.73 

12.46 

746 

170.0 

0.21169 

104.89 

3596.0 

2178.9 

20.79 

12.48 

769 

180.0 

0.19996 

106.08 

3803.9 

2303.6 

20.79 

12.48 

791 

190.0 

0.18946 

107.21 

4011. 8 

2428.4 

20.79 

12.48 

813 

200.0 

0.18001 

108.27 

4219.7 

2553.1 

20.79 

12.48 

834 

210.0 

0.17146 

109.29 

4427.6 

2677.9 

20.73 

12.48 

854 

220.0 

0.16366 

110.25 

4635.5 

2802.6 

20.79 

12.48 

874 

230.0 

0.15658 

111.18 

4843.3 

2927.3 

20.79 

12.48 

894 

240.0 

0.15007 

112.06 

5051,2 

3052.1 

20.79 

12.47 

913 

250.0 

0.14406 

112.91 

5259.1 

3176.8 

20.79 

12.47 

932 

260.0 

0.13855 

113.73 

5466.9 

3301.5 

20.79 

12.47 

950 

270*0 

0.13342 

114.51 

567 4.8 

3426.3 

20.79 

12.47 

968 

280.0 

0.12867 

115.27 

5882.7 

3551. D 

20.79 

12.47 

986 

290.0 

0.12424 

116.00 

6090.5 

3675.7 

20.79 

12.47 

1003 

300 .0 

0.12010 

116,70 

6298.4 

3800.5 

20.79 

12.47 

1020 

310.0 

0.11623 

117.38 

6506.3 

3925.2 

20.79 

12.47 

1037 

320.0 

0.11261 

118.04 

6714.1 

4049.9 

20.79 

12.47 

1054 

330.0 

0.10920 

118.68 

6922.0 

4174.6 

20.79 

12.47 

1070 

340.0 

0.10599 

119.30 

7129.8 

4299.4 

20.79 

12.47 

1086 

350.0 

0.10297 

119.91 

7337.7 

4424.1 

20.79 

12.47 

1102 

360.0 

0.10011 

120.49 

7545.5 

4548.6 

20.79 

12.47 

1118 

370.0 

0.09741 

121. 06 

7753.4 

4673.5 

20.79 

12.47 

1133 

380.0 

0.09485 

121.61 

7961.3 

4798.3 

20.79 

12.47 

1148 

390.0 

0.09242 

122.15 

8169.1 

4923.0 

20.79 

12.47 

1163 

400.0 

0.09011 

122.68 

8377.0 

5047.7 

20.79 

12.47 

1178 

420.0 

0.08583 

123.69 

8792.7 

5297.1 

20.79 

12.47 

1207 

440.0 

0.08193 

124.66 

. 9208.4 

_ 5546,6 

20.79 

12.47 

1235 

460.0 

0.07837 

125,59 

9624.1 

5796.0 

20.79 

12.47 

1263 

480.0 

0.07511 

126,47 

10039.8 

6045.5 

20.79 

12.47 

1290 

500.0 

0.07211 

127,32 

10455.5 

6294.9 

20.79 

12,47 

1317 

550.0 

0.06556 

129.30 

11494,8 

6916.5 

20.79 

12.47 

1381 

600.0 

0.06010 

131.11 

12534.0 

7542.1 

20.79 

12.47 

1442 

650.0 

0.05548 

132.77 

13573.3 

8165*7 

20.79 

12.47 

1501 

700.0 

0.05152 

134,31 

14612.5 

8789.3 

20.79 

12.47 

1557 

750.0 

0.04809 

135.75 

15651.8 

9412.8 

20.79 

12.47 

1612 

aoo.o 

0.04508 

137.09 

16691.0 

10036.4 

20.79 

12.47 

1665 

850.0 

0.04243 

138.35 

17730.3 

10660.0 

20.79 

12.47 

1716 

9.00.0 

0.04006 

139.54 

18769.6 

11283.6 

20.79 

12.47 

1766 

950.0 

0.03797 

140.66 

19808,8 

11907.2 

20.79 

12.47 

1814 

1000.0 

0.03607 

141.73 

20848.1 

12530.7 

20.79 

12.47 

1661 

1100.0 

0.03279 

143.71 

22926.6 

13777.9 

20.79 

12.47 

1952 

1200.0 

0.03006 

145.52 

25005.1 

15025.0 

20.79 

12.47 

2039 

1300.0 

0.02775 

147.18 

27083.7 

16272.2 

20.79 

12.47 

2122 

1400.0 

0.02577 

148.72 

29162.2 

17519.3 

20.79 

12,47 

2202 

1500.0 

0.02405 

150.15 

31240.7 

18766.5 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 
0*4 MEGA-NEWTONS/METER SQUARED ISOBAR 
TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

2.5 

38.10809 

7,56 

26.6 

3.0 

37,41372 

9.08 

29.8 

3.5 

36.49734 

10.58 

34.7 

4.0 

35.33086 

12.09 

40.4 

. 4.5 

33.80180 

13.68 

47.1 

. 5.0 

31.63145 

15.46 

55.7 

5.5 

27,94372 

17.94 

68.6 

. 6.0 

19.87701 

22.78 

96.7 

6.5 

13.39109 

27.88 

126.4 

7.0 

10.50117 

31.19 

150.7 

7.5 

8.86384 

33.67 

168.6 

e.o 

7,77194 

35.70 

184.4 

8.5 

6.97294 

37.47 

198.9 

9.0 

6.35342 

39.03 

212.6 

9.5 

5.85387 

40.46 

225.8 

10.0 

5.43950 

41.76 

238.5 

11.0 

4.78592 

44.11 

263.1 

12.0 

4.26862 

46.18 

286.9 

13.0 

3.89428 

48.04 

310.1 

14,0 

3.57216 

49.73 

333.0 

15.0 

3.30306 

51.28 

355.5 

J.6.0 

3.07426 

52.72 

377.8 

,17.0 

2.87693 

54. 06 

399.9 

18.0 

2.70474 

55.32 

421.8 

19-0 

2.55297 

56.49 

443.6 

2D.0 

2.41807 

57.61 

465.3 

22.0 

2.18843 

59.66 

506.5 

,24.0 

1.99991 

61.53 

551.4 

26.0 

1.84213 

63.24 

594.0 

28.0 

1.70798 

64.81 

636.5 

30.0 

1.59244 

66. 26 . 

678.9 

32.0 

1.49181 

67.64 

721.2 

34.0 

1.40334 

68.92 

763.4 

35.0 

1,32493 

70.12 

805.5 

33.0 

1.25493 

71.26 

847.6 

40.0 

1.19204 

72.34 

889.6 

45.0 

1.05955 

74.81 

994.4 

50.0 

0.95377 

77.01 

1099*1 

55.0 

0.86732 

79.00 

1203.6 

60.0 

0.79531 

80.82 

1308.0 

65.0 

0.73439 

82.49 

1412.3 

70. 0 

0.68217 

84.04 

1516.6, 

75.0 

0.63690 

85.47 

1620.8 

80*0 

0.59729 

86.82 

1725.0 

85.0 

0.56232 

88.08 

1829.1 

90.0 

0.53124 

89.27 

1933.2 

95.0 

0.50341 

90.40 

2037.3 

100.0 

0.47636 

91.47 

2141.4 


ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

15.1 

7.70 

7.16 

254 

19.1 

9.04 

7.83 

250 

23.7 

10.52 

8.45 

240 

29.1 

12.29 

8*94 

227 

35.3 

14.93 

9.39 

210 

43.0 

20.02 

9.66 

189 

54.3 

34.95 

10.47 

163 

76.5 

73.93 

11.42 

137 

98.5 

51.85 

11.95 

135 

112.6 

39.13 

12.12 

141 

123.5 

33*30 

12.21 

149 

132.9 

30.11 

12.26 

156 

141.6 

28.14 

12,31 

163 

149.7 

26.81 

12.34 

17 0 

157.5 

25.85 

12.37 

176 

165.0 

25.14 

12.39 

182 

179.6 

24.13 

12.42 

193 

193.6 

23.47 

12.45 

203 

207.4 

23.01 

12.47 

212 

221.0 

22*66 

12.48 

221 

234.4 

22.39 

12.49 

230 

247.7 

22.18 

12.50 

238 

260.8 

22.01 

12.50 

245 

273.9 

21.87 

12.51 

253 

286.9 

21.76 

12.51 

260 

299.9 

21.66 

12.51 

267 

325.7 

21.50 

12.51 

280 

351.3 

21.39 

12.51 

293 

376.9 

21.29 

12.51 

305 

402.3 

21.22 

12.51 

316 

427.7 

21.16 

12.51 

327 

453.1 

21.12 

12.51 

336 

—478.4 

21.08 

12.51 

348 

503.6 

21.05 

12.50 

358 

528.8 

21.02 

12.50 

367 

554.0 

20.99 

12.50 

377 

616.9 

20.95 

12.50 

399 

679*7 

20.91 

12.50 

421 

742.4 

20.89 

12.49 

441 

805*0 

20.87 

12.49 

460 

867.6 

20.86 

12.49 

479 

930.2 

20.85 

12.49 

496 

992.7 

20.84 

12.49 

513 

1055*3 

20.63 

12.49 

530 

1117.7 

20.82 

12.49 

546 ■ 

1160 .2 

20.82 

12.48 

562 

1242.7 

20.82 

12.48 

577 

1305.1 

20.81 

12.48 

592 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.4 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/HOL 

110.0 

0.43507 

93.45 

2349.4 

120.0 

0.39897 

95.26 

2557.5 

130.0 

0.36841 

96,92 

2765.5 

140.0 

0.34220 

98.46 

2973.5 

150.0 

0.31947 

99.90 

3181.4 

160.0 

0.29958 

101.24 

3389.4 

170.0 

0.28201 

102.50 

3597.3 

180,0 

0.26640 

103.69 

3605*2 

190.0 

0.25242 

104.81 

4013.1 

200.0 

0.23984 

105.88 

4221.0 

210.0 

0.22845 

106.90 

4428.9 

220.0 

0.21810 

107.86 

4636.8 

230.0 

0.20864 

108.79 

4844.6 

240.0 

0.19997 

109.67 

5052.5 

250.0 

0.19199 

110.52 

5260.4 

280.0 

0.18462 

111.33 

5466.3 

270.0 

0.17780 

112.12 

5676.1 

280.0 

0.17147 

112.66 

5884.0 

290.0 

0.16557 

113.60 

6091.9 

300.0 

0.16006 

114.31 

6299.7 

310.0 

0.15491 

114.99 

6507.6 

320.0 

0.15008 

115.65 

' 6715.4 

330.0 

0.14554 

116.29 

6923.3 

340.0 

0.14126 

116.91 

7131.2 

350.0 

0.13724 

117.51 

7339.0 

360.0 

0.13343 

118.10 

7546,9 

370.0 

0.12983 

118.67 

7754.7 

380.0 

0.12642 

119.22 

7962.6 

390.0 

0.12318 

119.76 

8170.4 

400.0 

0.12011 

120.29 

8378.3 

420.0 

0.11440 

121.30 

8794.0 

440.0 

0.10921 

122.27 

9209.7 

460.0 

0.10446 

123.19 

9625.4 

480.0 

0.10012 

124.08 

10041.1 

500.0 

0.09612 

124.93 

10456.6 

550.0 

0.08739 

126.91 

11496.1 

600.0 

0.08011 

128.72 

12535.3 

650.0 

0. 07396 

130.38 

13574.6 

700.0 

0. 06368 

131.92 

14613.8 

750.0 

0.06410 

133.35 

15653.1 

800.0 

0.06010 

134.70 

16692.3 

850. 0 

0.05657 

135.96 

17731.6 

900.0 

0.05343 

137.14 

18770.8 

950.0 

0.05062 

138.27 

19810.1 

1000. 0 

0.04809 

139.33 

20849.3 

1100.0 

0.04372 

141.32 

22927.8 

1200.0 

0.04008 

143.12 

25006.3 

1300.0 

0.03700 

144.79 

27084.9 

1400.0 

0.03435 

146.33 

29163.4 

1500.0 

0.03206 

147.76 

31241.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1430.0 

20 .81 

12.48 

620 

1554.9 

20.80 

12.48 

648 

1679.7 

20.80 

12,48 

674 

1804.5 

20.80 

12*48 

699 

1929.3 

20.79 

12.48 

723 

2054.1 

20,79 

12.48 

747 

2178.9 

20.79 

12.48 

770 

2303.6 

20.79 

12.48 

792 

2428.4 

20.79 

12.48 

813 

2553.2 

20.79 

12.48 

834 

2677,9 

20.79 

12.48 

655 

2802.7 

20.79 

12.48 

875 

2927.4 

20.79 

12.46 

894 

3052.2 

20.79 

12.48 

914 

3176.9 

20.79 

12.48 

932 

3301.6 

20.79 

12.48 

951 

3426.4 

20.79 

12.48 

969 

3551.1 

20.79 

12.48 

986 

3675.9 

20.79 

12*48 

1004 

3600.6 

20.79 

12.48 

1021 

3925,3 

20.79 

12.48 

1038 

4050.1 

20.79 

12.48 

1054 

4174.8 

20.79 

12.47 

1070 

4299.5 

20 .79 

12.47 

1087 

4424,2 

20.79 

12.47 

1102 

4549.0 

20.79 

12.47 

1118 

4673,7 

20,79 

12.47 

1133 

4796.4 

20.79 

12.47 

1148 

4923.1 

20*79 

12.47 

1163 

5047.9 

20.79 

12.47 

1178 

5297.3 

20.79 

12.47 

1207 

5546.8 

20 ,79 

12.47 

1236 

5796.2 

20.79 

12.47 

1263 

6045.7 

20.79 

12.47 

1290 

6295.1 

20.79 

12.47 

1317 

6918.7 

20,79 

12,47 

1381 

7542,3 

20.79 

12,47 

1442 

8165.9 

20.79 

12.47 

1501 

8789.5 

20.79 

12.47 

1558 

9413.1 ' 

20 .79 

12.47 

1612 

10036.7 

20.79 

12.47 

1665 

10660.3 

20.79 

12.47 

1716 

11283.8 

20.79 

12.47 

1766 

11907.4 

20.79 

12.47 

1814- 

12531.0 

20.79 

12.47 

1861 

13778.2 

20.79 

12.47 

1952 

15025.4 

20.79 

12.47 

2039 

16272.5 

20.79 

12.47 

2122 

17519.7 

20 .79 

12.47 

2202 

18766.8 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0o5 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

vt/MOL-K 

J/MOL-K 

SOUND 





J/HOL 



M/S 

- 2.5 

38,51012 

7.48 

28.1 

15.1 

7.51 

7.00 

263 

3.0 

37.85656 

8.97 

32.1 

18.9 

8.84 

7.72 

260 

3.5 

37.00909 

10.43 

36.9 

23.4 

10.24 

8.36 

251 

4.0 

35,95472 

11.90 

42.4 

28.5 

11.79 

8.85 

239 

4.5 

34.62035 

13 , 40 

48.8 

34.3 

13.90 

9.28 

224 

5.0 

32.84485 

15.03 

56.5 

41.3 

17.40 

9.71 

206 

5.5 

30.25082 

16.98 

66.8 

50.2 

24.64 

10.21 

185 

6.0 

25.62845 

19.60 

63.1 

63.7 

43.31 

10.84 

161 

6.5 

19.35019 

24.08 

109.3 

83.5 

55.15 

11.53 

147 

7.0 

14.60216 

27.73 

134.5 

100.7 

45.32 

11.90 

147 

7,5 

12.13644 

30.59 

155.2 

114.0 

37.97 

12.07 

152 

8.0 

10.41999 

32.88 

172.9 

125.0 

33.50 

12.17 

158 

6.5 

9.21146 

34.83 

188.9 

134.7 

30.68 

12.24 

164 

S.O 

8.30377 

36.52 

203.8 

143.6 

28.78 

12.29 

170 

9.5 

7.59001 

38.04 

217,8 

151.9 

27.44 

12.33 

176 

10.0 

7.00960 

39.42 

231.3 

159.9 

26.45 

12.36 

182 

11.0 

6.11386 

41.67 

257.0 

' 175.2 

25.08 

12.41 

193 

12.0 

5.44692 

44.01 

281.6 

189.8 

24.20 

12,44 

204 

13.0 

4.92601 

45.93 

305.5 

204.0 

23.59 

12.47 

213 

14.0 

4.50519 

47.66 

328.8 

217.9 

23.14 

12.48 

222 

15.0 

4.15656 

49.24 

351.8 

231.5 

22.80 

12.49 

230 

16.0 

3.66204 

50.70 

374.5 

245.0 

22.53 

12.50 

239 

17.0 

3.60933 

52.06 

396.9 

258.3 

22 .32 

12.51 

246 

16.0 

3.38971 

53.33 

419.1 

271.6 

22.14 

12.51 

254 

19.0 

3.19679 

54.53 

441.2 

264.8 

21.99 

12.52 

261 

20.0 

3.02579 

56.65 

463.1 

297.9 

21.87 

12.52 

268 

22.0 

2.73562 

57.73 

506.6 

323.9 

21.68 

12.52 

281 

24.0 

2.49821 

59.61 

549.8 

349.7 

21.63 

12.52 

294 

26.0 

2.29999 

61*33 

592.8 

375.4 

21.42 

12.52 

306 

28.0 

2*13177 

62*91 

635.5 

401*0 

21.33 

12.52 

317 

30.0 

1.98707 

64.38 

678,1 

426.5 

21.26 

12.52 

32 6 

32.0 

1.86119 

65.75 

720.6 

451.9 

21.20 

12.52 

339 

34.0 

1.75062 

67.03 

762,9 

477,3 

21.15 

12.51 

349 

36.0 

1.65267 

68*24 

805.2 

502.6 

21.11 

12.51 

359 

38.0 

1.56528 

69.38 

847.3 

527.9 

21.07 

12.51 

369 

40.0 

1.48679 

70.46 

889.5 

553.2 

21.04 

12.51 

378 

.45.0 

1.32153 

72.94 

994.5 

616.2 

20.99 

12.51 

400 

50.0 

1.18965 

75.14 

1099.4 

679.1 

20.95 

12.50 

422 

55.0 

1.08189 

77.14 

1204.0 

741.8 

20.92 

12.50 

442 

60.0 

0.99215 

78.96 

1308.5 

804.6 

20.89 

12.50 

461 

65.0 

0*91623 

80.63 

1412.9 

867,2 

20 .88 

12*49 

48 0 

70.0 

0.85115 

82.18 

1517.3 

929.8 

20 .66 

12.49 

497 

75,0 

0.79474 

83.61 

1621.6 

992.4 

20.85 

12.49 

514 

80.0 

0.74536 

84.96 

1725.8 

1055.0 

20.84 

12.49 

531 

85,0 

0.70178 

86.22 

1830.0 

1117.5 

20.83 

12.49 

547 

90.0 

0.66303 

87.41 

1934.1 

1180.0 

20.63 

12.49 

563 

95.0 

0*62834 

88.54 

2038.3 

1242.5 

20.82 

12.49 

578 

100. 0 

0.59710 

89.61 

2142.4 

1305.0 

20.82 

12.49 

593 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-t» 

< 

0o5 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP DENSITY 

K MOL/LITER 

110.0 0.B4313 

120.0 0.49811 

130.0 0.49999 

140.0 0.42730 

150.0 0.33895 

160.0 0.37413 

170.0 0.35221 

180.0 0.33273 

190.0 0.31526 

200.0 0.29958 

210.0 0.28537 

220.0 0.27244 

230.0 0.26064 

240.0 0.24981 

250.0 0.23965 

260.0 0.23065 

270.0 0,22213 

280.0 0,21422 

290.0 0.20686 

300.0 0*19998 

310.0 0.19355 

320.0 0.18751 

330.0 0.18184 

340.0 0.17651 

350.0 0,17148 

360.0 0.16672 

370.0 0.16223 

380. 0 0.15797 

390.0 0.15392 

400.0 0.15008 

420.0 0.14295 

440.0 0.13646 

460.0 0.13054 

480.0 0.12511 

500.0 0.12011 

550.0 0.10921 

600. Q 0.1D012 

650.0 0.09243 

700.0 0.08583 

750.0 0.08012 

800. 0 0.07512 

850.0 0.07070 

900.0 0.06676 

950.0 0.06326 

1000.0 0.06010 

1100.0 0.05464 

1200.0 0*05009 

1300.0 0.04624 

1400.0 0.04294 

1500.0 0.04008 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

91.59 

2350-5 

93.40 

2558.6 

95.07 

2766.6 

96.61 

2974,6 

98.04 

3182.6 

99.39 

3390,6 

100.65 

3598.5 

101.84 

3806.4 

102.96 

4014.4 

104.03 

4222.3 

105.04 

4430.2 

106.01 

4638.1 

106.93 

4845.9 

107.82 

5053.8 

108.66 

5261.7 

109.48 

5469.6 

110.26 

5677.4 

111.02 

5885.3 

111.75 

6093.2 

112.45 

6301.0 

113.14 

6508.9 

113.80 

6716.8 

114.44 

6924.6 

115.06 

7132,5 

115.66 

7340,3 

116.24 

7546,2 

116.81 

7756.0 

117.37 

7963.9 

117.91 

8171.8 

118.43 

8379,6 

119.45 

8795.3 

120.42 

9211.0 

121.34 

9626,7 

122.22 

10042.4 

123.07 

10458.1 

125.05 

11497.4 

126.86 

12536.6 

128.53 

13575.8 

130.07 

14615.1 

131.50 

15654.3 

132.84 

16693.6 

134.10 

17732.8 

135.29 

18772,1 

136.41 

19811.3 

137.48 

20850.5 

139.46 

22929.0 

141.27 

25007.5 

142.93 

27086.0 

144.47 

29164.5 

145.91 

31243.1 


INTERNAL 

CP 

ENERGY 

J/HOL-K 

J/MOL 


1429.9 

20.61 

1554.8 

20.81 

1679.6 

20.80 

1804.5 

20.80 

1929.3 

20.80 

2054.1 

20.80 

2176.9 

20.79 

2303.7 

20.79 

2426.4 

20.79 

2553,2 

20.79 

2678,0 

20.79 

2802.7 

20.79 

2927.5 

20.79 

3052.3 

20.79 

3177.0 

20,79 

3301,7 

20.79 

3426.5 

20.79 

3551.2 

20.79 

3676.0 

20.79 

3800.7 

20.79 

3925.5 

20.79 

4050.2 

20.79 

4174.9 

20.79 

4299.7 

20,79 

4424.4 

20.79 

4543.1 

20.79 

4673.9 

20.79 

4798.6 

20.79 

4923.3 

20.79 

5048. 0 

20.79 

5297.5 

20.79 

5546.9 

20.79 

5796.4 

20.79 

6045 .6 

20.79 

6295.3 

20.79 

6916.9 

20,79 

7542.5 

20.79 

8166.1 

20.79 

8789.7 

20.79 

9413.3 

20.79 

10036.9 

20.79 

10660.5 

20.79 

11284.1 

20.79 

11907.7 

20.79 

12531.3 

20.79 

13778,5 

20.79 

15025.7 

20.79 

16272,8 

20.79 

17520.0 

20.79 

18767.2 

20,79 


CV SPEED OF 

J/MOL-K SOUND 
M/S 

12.48 621 

12.48 648 

12.46 675 

12.48 700 

12.48 724 

12.46 748 

12.48 770 

12.48 792 

12.48 814 

12.48 835 

12.48 855 

12.48 875 

12.46 895 

12.48 914 

12.48 933 

12.48 951 

12.48 969 

12.48 987 

12.48 1004 

12.48 1021 

12.48 1038 

12.48 1055 

12.48 1071 

12.48 10B7 

12.48 1103 

12.48 1118 

12.48 1134 

12.48 1149 

12.48 1164 

12.48 1179 

12.48 1208 

12.47 1236 

12.47 1264 

12.47 1291 

12.47 1317 

12.47 1381 

12.47 1443 

12.47 1501 

12.47 1558 

12.47 1612 

12.47 1665 

12.47 1716 

12.47 1766 

12.47 1814 

12.47 1861 

12.47 1952 

12.47 2039 

12.47 2122 

12.47 2202 

12.47 2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0<,6 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/HOL-K 

J/MOL 

2.5 

38.68471 

7,41 

30.5 

3.0 

38.26482 

8.66 

34,5 

3.5 

37.47319 

10.30 

39,1 

4.0 

36.50612 

11.73 

44,5 

4', 5 

35.31307 

13.17 

50.6 

5.0 

33.78933 

14.68 

57,8 

5,5 

31.72582 

16.39 

66.8 

6,0 

26.67381 

16.54 

79.1 

6,5 

24.00910 

21.54 

98.0 

7.0 

19.06564 

25.02 

121.4 

7.5 

15.58551 

28.01 

143,1 

B.O 

13.24668 

30.48 

162,2 

6*5 

11.59518 

32.56 

179,4 

9,0 

10.36696 

34.37 

195,2 

9,5 

9.41349 

35.98 

210.1 

10.0 

8.64781 

37.43 

224.2 

11. Q 

7.48453 

39.98 

251.0 

12.0 

6.63302 

42.20 

276.4 

13.0 

5.97631 

44. 16 

300,9 

14.0 

5.45080 

45.93 

324,8 

15.0 

5.01861 

47,54 

348.2 

16.0 

4.65561 

49.03 

371.2 

17.0 

4.34556 

50,41 

394.0 

18.0 

4.07710 

51.70 

416.5 

19.0 

3.84200 

52.90 

438.8 

20.0 

3.63413 

54.04 

460.9 

22.0 

3.23245 

56.13 

504.8 

24.0 

2.99560 

58.02 

548.4 

26.0 

2.75664 

59.75 

591.6 

28.0 

2.55420 

61.36 

634.5 

30.0 

2.38029 

62.62 

677.3 

.32.0 

2,22914 

64. 2Q 

719,9 

34.0 

2.09648 

65.48 

762.4 

36.0 

1.97904 

66.70 

804.8 

38.0 

1. 87430 

67,84 

847.1 

40.0 

1.78027 

68.92 

889*3 

45.0 

1.58239 

71.40 

994,6 

50.0 

1.42454 

73.62 

1099.6 

55.0 

1.29559 

75.61 

1204.4 

60,0 

1.18821 

77,43 

1309.0 

65.0 

1.09738 

79.11 

1413.6 

70,0 

1.01952 

80.65 

1518.0 

75.0 

0.95202 

82.09 

1622.3 

80.0 

0.89294 

83.44 

1726.6 

85.0 

0.84079 

84.70 

1830.9 

90.0 

0.79442 

85.90 

1935.1 

95.0 

0.75290 

87.02 

2039.2 

100.0 

0.71552 

88.09 

2143.4 


INTERNAL 

CP 

CV 

SPEED 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.0 

7.34 

6.85 

272 

18.8 

8.67 

7.62 

269 

23.1 

10.00 

6.29 

261 

26,0 

11.40 

6.78 

249 

33*6 

13.19 

9.19 

236 

40.0 

15.87 

3.60 

220 

47,9 

20.55 

10.04 

202 

56,2 

30.05 

10*55 

182 

73,0 

45.00 

11.13 

164 

90,0 

46.11 

11.62 

157 

104,6 

40.57 

11.90 

158 

116,9 

36.05 

12.06 

162 

127.6 

32.65 

12.16 

167 

137.3 

30.58 

12,23 

172 

146.3 

28.93 

12.29 

178 

154,8 

27.70 

12.33 

184 

170,8 

26.01 

12.39 

194 

185.9 

24.92 

12.43 

204 

200.5 

24.16 

12.46 

214 

214.7 

23.61 

12.48 

223 

226 .6 

23.20 

12.50 

231 

242.3 

22.87 

12.51 

240 

255.9 

22.61 

12.52 

247 

269 .3 

22.40 

12.52 

255 

282.6 

22.23 

12.53 

262 

295.8 

22.08 

12.53 

269 

322.1 

21.85 

12.53 

282 

348.1 

21.67 

12.53 

295 

373.9 

21.54 

12.53 

307 

399.6 

21.43 

12.53 

318 

425.2 

21.35 

12.53 

329 

450.8 

21.26 

12.52 

340 

476.2 

21.22 

12.52 

350 

501.6 

21.17 

12.52 

36 0 

527,0 

21.13 

12.52 

370 

552.3 

21.09 

12.52 

379 

615.4 

21.03 

12.51 

40 2 

678.4 

20.98 

12.51 

423 

741.3 

20.94 

12.50 

443 

804.1 

20.91 

12.50 

462 

866 « 8 

20.89 

12.50 

461 

929,5 

20.88 

12.50 

498 

992.1 

20*66 

12.49 

515 

1054.7 

20.85 

12.49 

532 

1117.2 

20.84 

12,49 

548 

1179.8 

20.64 

12.49 

564 

1242.3 

20.83 

12.49 

579 

1304,8 

20,63 

12.49 

594 


68 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.6 MEGA-MEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

HDL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



H/S 

110.0 

0.65091 

90.07 

2351.6 

1429.7 

20.82 

12.49 

622 

120.0 

0.59702 

91.89 

2559.7 

1554.7 

20.81 

12.49 

649 

130.0 

0.55138 

93.55 

2767.8 

1679.6 

20.81 

12.48 

675 

140.0 

8.51222 

95.09 

2975.8 

1804*4 

20.80 

12.48 

700 

ISO.O 

0.47827 

96.53 

3183.8 

1929.3 

20.80 

12.48 

725 

160.0 

0*44854 

97.87 

3391.8 

2054.1 

20.80 

12.48 

748 

17 0.0 

0.42229 

99.13 

3599.8 

2178.9 

20.80 

12.48 

771 

180.0 

0.39895 

100.32 

3807.7 

2303.7 

20.79 

12.48 

793 

190.0 

0.37805 

101.44 

4015.6 

2428.5 

20.79 

12.48 

815 

200.0 

0.35923 

102.51 

4223.5 

2553.3 

20.79 

12.48 

836 

210.0 

0.34220 

103.52 

4431.4 

2678.0 

20*79 

12.48 

656 

220.0 

0.32671 

104.49 

4639.3 

2802.8 

20.79 

12.48 

876 

230.0 

0.31256 

105.42 

4847.2 

2927.6 

20.79 

12.48 

895 

240.0 

0.29959 

106.30 

5055.1 

3052.3 

20.79 

12.48 

915 

250.0 

0.28765 

107.15 

5263.0 

3177.1 

20.79 

12.48 

933 

260.0 

0.27663 

107.96 

5470.9 

3301.9 

20.79 

12.48 

952 

270.0 

0.26642 

108.75 

5678.8 

3426.6 

20,79 

12.48 

970 

260.0 

0.25694 

109.50 

5886.6 

3551.4 

20,79 

12.48 

987 

290.0 

0.24811 

110.23 

6094.5 

3676.1 

20.79 

12.48 

1005 

300.0 

0.23986 

110.94 

6302.4 

3600.8 

20.79 

12.48 

1022 

310.0 

0.23215 

111.62 

6510. 2 

3925.6 

20.79 

12.48 

.1039 

320.0 

0.22491 

112.28 

6718.1 

4050.3 

20.79 

12.48 

1055 

330.0 

0.21812 

112.92 

6925.9 

4175.1 

20.79 

12.48 

1071 

340.0 

0.21172 

113.54 

7133.8 

4299.6 

20.79 

12.48 

1087 

350.0 

0.20569 

114.14 

7341.7 

4424.5 

20.79 

12.48 

1103 

360.0 

0.19999 

114.73 

7549.5 

4549.3 

20.79 

12.48 

1119 

370.0 

0.19460 

115.30 

7757.4 

4674.0 

20,79 

12.46 

1134 

380*0 

0.18949 

115.85 

7965.2 

4798.7 

20.79 

12.48 

1149 

390.0 

0.18464 

116.39 

8173.1 

4923.5 

20.79 

12.48 

1164 

400.0 

0.18004 

116.92 

8380.9 

5048.2 

20.79 

12.48 

1179 

420.0 

0.17148 

117 . 93 

8796.6 

5297.7 

20.79 

12.46 

1208 

440.0 

0.18371 

118.90 

9212.3 

5547.1 

20.79 

12.48 

1236 

480.0 

0.15660 

119.82 

9628.0 

5796.6 

20.79 

12.48 

1264 

480.0 

0.15009 

120.71 

10043.7 

6046.0 

20.79 

12.48 

1291 

500.0 

0.14410 

121.56 

10459.4 

6295.5 

20.79 

12.48 

1317 

550.0 

0.13102 

123.54 

11498.7 

6919.1 

20.78 

12.48 

1382 

600.0 

0.12012 

125 . 35 

12537.9 

7542.7 

20.78 

12.47 

1443 

650.0 

0.11069 

127.01 

13577.1 

8166.4 

20.78 

12.47 

1502 

700.0 

0*10298 

128.55 

14616.4 

8790.0 

20.78 

12.47 

1558 

750.0 

0.09613 

129.98 

15655.6 

9413.6 

20.78 

12,47 

1613 

800.0 

0.09012 

131.33 

16694.6 

10037.2 

20.78 

12.47 

1665 

850*0 

0.08483 

132.59 

17734.1 

10660.8 

20.78 

12.47 

1717 

900.0 

0.08012 

133.77 

18773.3 

11284.4 

20.79 

12.47 

1766 

950.0 

0.07591 

134.90 

19812.5 

11908.0 

20.79 

12.47 

1815 

1000.0 

0.07212 

135.96 

20851.6 

12531.6 

20.79 

12.47 

1862 

1100.0 

0.06557 

137.94 

22930.3 

13778.8 

20 .79 

12.47 

1952 

1200.0 

0.06011 

139.75 

25008.7 

15026.0 

20.79 

12.47 

2039 

1300.0 

0.05548 

141.42 

27087.2 

16273.2 

20.79 

12.47 

2122 

1400.0 

0.05152 

142.96 

29165.7 

17520.4 

20,79 

12.47 

2202 

1500.0 

0.04809 

144.39 

31244.2 

18767.5 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYhrAMIC PROPERTIES OF HELIUM-4 


0.7 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/MOL 

J/HOL-K 

J/MOL- 

2.5 

39.23614 

7.35 

32.9 

15. Q 

7,19 

6.71 

3.0 

38.64445 

8.77 

36.8 

18.7 

8.53 

7.53 

3.5 

37.89911 

10.18 

41.4 

22.9 

9.81 

8,22 

4.0 

37.00229 

11.56 

46.6 

27.7 

11.09 

8.71 

4.5 

35.91745 

12.97 

52.5 

33.0 

12.65 

9.12 

5.0 

34.57116 

14,41 

59.3 

39*1 

14.84 

9.51 

5.5 

32.83096 

15.97 

67.5 

46.2 

18.28 

9.92 

6.0 

30.45030 

17.79 

78,0 

55.1 

24.30 

10.37 

6.5 

27.03632 

20.12 

92.6 

66.7 

34,59 

10.86 

7.0 

22.71181 

23.03 

112.3 

81.5 

42.44 

11.35 

7.5 

18.87726 

25.93 

133.3 

96.3 

40 .87 

11.71 

6.0 

16.06687 

28.46 

152.9 

109.3 

37,30 

11.93 

8.5 

14.02008 

30.62 

170.7 

120.6 

34.27 

12.07 

9.0 

12.48156 

32.51 

187.3 

131.2 

31.94 

12.17 

9.5 

11.28580 

34.19 

202.8 

140.7 

30.15 

12.24 

10.0 

10.32661 

35.70 

217.5 

149.7 

28.78 

12.29 

11.0 

8.88510 

36.35 

245,2 

166.4 

26.85 

12.37 

12.0 

7.83959 

40.62 

271.4 

182.1 

25.58 

12,42 

13.0 

7.04058 

42.64 

296.5 

197.1 

24.70 

12.46 

14.0 

6.40594 

44.44 

320.9 

211.6 

24.06 

12.48 

15.0 

5.88712 

46.06 

344.7 

225.8 

23.58 

12.50 

16.0 

5.45344 

47.59 

368,1 

239.7 

23.20 

12.51 

17.0 

5.08449 

48.99 

391.1 

253.4 

22.90 

12.52 

18.0 

4,76607 

50.29 

413.9 

267.0 

22.66 

12.53 

19 oO 

4.48796 

51.51 

436.4 

280.5 

22.45 

12.53 

20.0 

4.24261 

52.66 

458.8 

293.8 

22.28 

12.54 

22.0 

3.82864 

54.77 

503.1 

320 .3 

22.01 

12.54 

24.0 

3.49191 

56.68 

546.9 

346.4 

21.81 

12.54 

26.0 

3.21199 

56.42 

590.4 

372.4 

21.66 

12.54 

,28.0 

2.97521 

60.02 

633.5 

398.3 

21.53 

12.54 

30.0 

2.77204 

61.50 

676.5 

424.0 

21.43 

12.54 

32.0 

2.59563 

62,88 

719.3 

449.6 

21.35 

12.53 

34.0 

2.44091 

64.17 

761.9 

475.1 

21.29 

12.53 

36.0 

2.30402 

65.39 

804.5 

500 .6 

21.23 

12.53 

36.0 

2.18199 

66.53 

846.9 

526 .0 

21.18 

12.53 

40.0 

2.07248 

67.62 

889.2 

551.4 

21.14 

12.52 

45.0 

1.84212 

70.10 

994.7 

614.7 

21.06 

12.52 

50.0 

1.65844 

72.32 

1099.9 

677.8 

21.01 

12.51 

55.0 

1.50842 

74.32 

1204.8 

740 ,7 

20 .97 

12.51 

60.0. 

1.38351 

76.14 

1309.6 

603*6 

20*34 

12.51 

.65.0 

1.27785 

77.82 

1414.2 

866.4 

20.91 

12.50 

70.0 

1.18729 

79.37 

1518.7 

929.1 

20.69 

12.50 

75.0 

1.10877 

80.81 

1623.1 

991.7 

20.88 

12.50 

80.0 

1.D4004 

82.15 

1727.4 

1054.4 

20.86 

12,50 

85.0 

0.97937 

83.42 

1831.7 

1117.0 

20.85 

12.50 

90.0 

0.92541 

84.61 

1936.0 

1179.5 

20.84 

12,49 

95.0 

0.87711 

85,74 

2040.2 

1242.1 

20.84 

12.49 

100*0 

0.83361 

86.81 

2144.4 

1304.6 

20.83 

12.49 


SPEED OF 
SOUND 
M/S 
280 
278 
270 
259 

247 
233 
216 
199 
181 
17 0 
167 
16 8 
172 
176 
181 

186 

196 

206 

215 

224 

233 

241 

248 
256 
263 

27 0 
283 
296 
306 
320 
331 
341 
351 
361 
371 

380 

403 

424 

444 

463 

482 

499 

516 

533 

549 

564 

580 

594 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 


MEGA-NEWTONS/METER SQUARED ISOBAR 


0.7 

TEMP 

K 

110.0 

120.0 

130.0 

140. 0 
lEQ.O 

160.0 

170.0 

180.0 

190.0 

200.0 
210.0 
220.0 

230.0 

240.0 

290.0 

260.0 

270.0 

280.0 

290.0 

300.0 

310.0 

320.0 

330.0 

340.0 

390.0 

360.0 

370.0 

380.0 

390.0 

400.0 

420.0 

440.0 

460.0 

480.0 

900.0 

590.0 

600.0 

690.0 

700.0 

790.0 

800.0 

690.0 

300.0 

350.0 
10 . 00.0 
1100.0 
1200.0 

1300.0 

1400. 0 

1900.0 


DENSITY 

MOL/LITER 

0.75842 

8.69969 

0.64256 

0*99638 

0.55744 

0.52262 

0.49225 

0.46506 

0.44072 

0.41880 

0.39896 

0.38091 

0.36443 

0.34931 

0.33540 

0.32296 

0.31066 

0.29961 

0.28931 

0.27971 

0.27071 

0.26228 

0.25436 

0.24691 

0.23987 

0.23323 

0.22695 

0.22099 

0.21534 

0.20997 

0.20000 

0.19093 

0.18265 

0.17506 

0.16807 

0.15282 

0.14011 

0.12935 

0.12013 

0.11213 

0.10513 
0.09895 
0.0 3346 
0.08855 
0.03413 
0.07648 
0.07012 
0.06473 
0.06011 
0.05&10 


ENTROPY 

J/HOL-K 

68.79 

90.60 

92.27 

93.81 

95.25 

96.59 

97.85 

99.04 

100.16 

101.23 

102.24 

103.21 

104.13 

105.02 
105.87 
106.68 

107.47 

106.22 
108.95 

109.66 
110.34 
111.00 

111.64 
112.26 
112.86 
113.45 

114.02 
114.57 

115.11 

115.64 

116.69 

117.62 
118,54 
119.43 
120.28 
122.26 
124.07 
125.73 
127.27 

128.70 

130.04 

131.30 

132.49 

133.62 

134.68 

136.66 

138.47 

140.14 

141.68 ■ 

143.11 


ENTHALPY 

J/MOL 

2392.6 

2960.8 

2768.9 

2977.0 

3185.0 

3393.0 

3601.0 

3806.9 

4016.9 

4224.8 

4432.7 

4640.6 

4846.5 

5056.4 

9264.3 

5472.2 

5680.1 

5867.9 

6095.8 

6303.7 

6511.5 

6719.4 

6927.3 

7135.1 

7343.0 

7550.8 

7758.7 

7966.5 

8174.4 

8362.2 

8797.9 

9213.6 

9629.3 

10045.0 

10460.7 

11500.0 

12539.2 

13578.4 

14617.6 

15856.9 

16696.1 

17735.3 

18774.5 

19813.8 

20853.0 

22931.5 

25009.9 

27068.4 

29166.9 

31245.4 


INTERNAL 

ENERGY 

J/MOL 

1429.6 

1554.6 

1679.5 

1804.4 

1929.2 

2054.1 

2178.9 

2303.7 
242B.5 

2553.3 

2678.1 

2802.9 

2927.7 

3052.4 

3177.2 

3302.0 

3426.7 

3551.5 

3676.2 

3801.0 

3925.7 

4050.5 

4175.2 

4300.0 

4424.7 

4549.4 

4674.2 

4798.9 

4923.6 

5048.4 

5297.8 

5547.3 

5796.8 

6046.2 

6295.7 

6919.3 

7543.0 

8166.6 

8790.2 

9413.8 

10037.4 
10661.1 

11284.7 

11908.3 

12531.9 
13779,1 

15026.3 

16273.5 

17520.7 

18767.9 


CP 

J/MOL-K 

20 .82 
20.81 
20.81 
20.81 
20.80 
20.80 
20.80 
20 .80 
20 .79 

20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20 .79 
20.79 
20.79 

20.79 

20.79 

20.79 

20.79 
20.79 
20.79 
20.79 
20.79 
20 .79 
20.79 

20.79 
20 .79 

20.79 

20.79 
20.78 
20.78 
20 .78 
20.78 
20.78 
20.78 
20.78 

20.78 

20.78 

20.78 

20.78 

20.78 

20.78 

20.78 

20.79 
20.79 
20.79 


CV 

J/MOL-K 

12.49 

12.49 

12.49 

12.49 
12.48 
12.48 
12.48 
12.48 
12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.46 
12.48 
12.48 
12.48 
12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.47 


12.47 

12.47 

12.47 

12.47 

12.47 
±2.47 
12.47 
12.47 
12.47 
12.47 


SPEED OF 
SOUND 
M/S 
623 
650 
676 
701 
725 
749 
772 
794 
815 

836 

857 

877 

896 

915 

934 

952 

970 

986 

1005 

1022 

1039 

1055 

1072 

1086 

1104 

1119 

1134 

1150 

1165 

1179 

1208 

1237 

1264 

1291 

1318 

1382 

1443 

1502 

1558 

1613 


1666 

1717 

1766 

1815 

1862 

1952 

2039 

2122 

2202 

2279 
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PROVISIONAL THERMODYNAHIC PROPERTIES OF HELIUM-4 
0,8 HEGA-NEHTONS/METER SQUARED ISOBAR 
TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

HOL/LITER 

J/MOL-K 

J/MOL 

2*5 

39.56771 

7.28 

35.2 

3.0 

38.99994 

8.68 

39.1 

3-5 

38.29363 

10.07 

43.6 

4-0 

37.45479 

11.44 

48.7 

4.5 

36.45601 

12 ,79 

54.5 

5.0 

35.24288 

14.17 

61.0 

5.5 

33.72400 

15.63 

68.7 

8.0 

31.74506 

17.27 

78.1 

6.5 

29.06523 

19.22 

90.3 

7.0 

25.54593 

21.62 

106.6 

7.5 

21.82059 

24.29 

125,9 

8.0 

18.73876 

26.78 

145.2 

8.5 

16.38614 

28.97 

163.3 

5.0 

14.57982 

30.90 

180.2 

9.5 

13.16119 

32.63 

196.1 

10. 0 

12.02054 

34.18 

211.3 

11.0 

10.29947 

36.90 

239.8 

12.0' 

9.05748 

39.24 

266.6 

13.0 

6.11321 

41.29 

292.3 

14.0 

7.36694 

43.13 

317.1 

15.0 

6.759S6 

44.80 

341,3 

16.0 

6.25378 

46.33 

365.0 

17.0 

5.82486 

47.75 

368,4 

18.0 ■ 

5.45586 

49.07 

411.4 

19.0 

5.13395 

50.30 

434.2 

20.0 

4.85069 

51.46 

456.7 

22.0 

4.37385 

53.58 

501.4 

24.0 

3.98694 

55.50 

545,5 

26.0 

3«6&589 

57,25 

589.2 

28«D 

3.39471 

58.86 

632.6 

30.0 

3.16228 

60.35 

675.7 

-32,0 

2.96064 

61,73 

718.7 

34.0 

2,78390 

63.03 

761.5 

36.0 

2.62762 

64.25 

804.1 

38.0 

2.48836 

65.40 

646. 6 

40.0 

2.36343 

66.49 

889.1 

45.0 

2.10074 

68.98 

994.8 

50.0 

1.89136 

71.20 

1100.1 

55.0 

1.72039 

73.20 

1205.2 

60.0 

1.57806 

75.03 

1310.1 

.65.0 

1.45766 

76.70 

1414.8 

70.0 

1.35446 

78.25 

1519.4 

75.0 

1.26499 

79.69 

1623.9 

80.0 

1. 18666 

81.04 

1728.3 

, 85-0 

1.11752 

82.31 

1632.6 

90.0 

1.05602 

83.50 

1936.9 

95.0 

1.00096 

84.63 

2041.1 

100*0 

0.95137 

85.69 

2145.3 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

15.0 

7.05 

6.59 

288 

18.6 

8.40 

7,45 

286 

22.7 

9,64 

8.15 

279 

27.4 

10.64 

8.65 

269 

32.5 

12*23 

9.06 

257 

38.3 

14.09 

9.44 

244 

45.0 

16.81 

9,83 

229 

52.9 

21.15 

10.23 

213 

62.8 

28.19 

10.68 

197 

75.3 

36.58 

11.13 

183 

89,2 

39,35 

11.52 

177 

102.5 

37.47 

11.79 

176 

114.4 

34.95 

11.97 

178 

125.3 

32.79 

12.10 

181 

135.3 

31.03 

12.19 

185 

144.7 

29.62 

12,26 

189 

162.1 

27.57 

12.35 

198 

178.3 

26-18 

12.41 

208 

, 193.7 

25.20 

12.45 

217 

208.5 

24.48 

12.48 

226 

223.0 

23.94 

12.50 

234 

237.1 

23.51 

12.52 

242 

251.0 

23.18 

12.53 

250 

264.8 

22.90 

12.54 

257 

276.3 

22.67 

12.54 

264 

291.8 

22.48 

12.55 

271 

318.5 

22.17 

12.55 

285 

344.8 

21.95 

12.55 

297 

371.0 

21.77 

12.55 

309 

396.9 

21.63 

12,55 

321 

422,7 

21.52 

12.54 

332 

448.5 

21.43 

12.54 

342 

474,1 

21,35 

12.54 

353 

499.6 

21.29 

12.54 

362 

525.1 

21.24 

12.53 

372 

550,6 

21.19 

12.53 

381 

614.0 

21.10 

12.52 

404 

677.1 

21.04 

12.52 

425 

740.2 

20.99 

12,51 

445 

803.1 

20.96 

12.51 

464 

865.9 

20.93 

12.51 

483 

928.7 

20.91 

12.50 

500 

991.4 

20.89 

12.50 

517 

1054.1 

20.87 

12.50 

534 

1116.7 

20.86 

12.50 

55 0 - 

1179.3 

20.85 

12.50 

565 

1241.9 

20.65 

12.50 

580 

1304,4 

20.84 

12.49 

595 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.8 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 1 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 





J/MOL 



H/S 

110.0 

0.86565 

67.68 

2353.7 

1429.5 

20.63 

12.49 

624 

120.0 

0.79413 

89.49 

2561.9 

1554.5 

20.82 

' 12.49 

651 

130.0 

0,73354 

91,16 

2770.0 

1679.4 

20.81 

12.49 

677 

140.0 

0.68155 

92.70 

2976,1 

1804.3 

20.81 

12.49 

702 

150.0 

0.63646 

94.14 

3186.2 

1929.2 

20 .60 

12.49 

726 

160.0 

0.59696 

95.48 

3394.2 

2054.1 

20.80 

12.49 

75 0 

170.0 

0.56209 

96.74 

3602.2 

2178.9 

20.80 

12.48 

772 

ISO.O 

0.531D7 

97,93 

3810.2 

2303.7 

20.80 

12.48 

794 

190.0 

0.50329 

99.05 

4018.1 

2428.6 

20.79 

12.48 

816 

BodoO 

0.47828 

100.12 

4226.1 

2553.4 

20.79 

12.48 

837 

210.0 

0.45564 

101.13 

4434.0 

2678,2 

20.79 

12,48 

857 

220.0 

0.43504 

102.10 

4641.9 

2803.0 

20.79 

12.46 

877 

230.0 

0.41623 

103.02 

4849.8 

2927.7 

20.79 

12.48 

897 

240.0 

0.39897 

103.91 

5057.7 

3052.5 

20.79 

12.48 

916 

250.0 

0.38309 

104,76 

5265.6 

3177.3 

20,79 

12.48 

934 

260.0 

0.36843 

105,57 

‘ 5473.5 

3302.1 

20 .79 

12.48 

953 

270.0 

0.35485 

106,36 

5681.4 

3426*8 

20.79 

12.48 

971 

260.0 

0.34223 

107.11 

5869.2 

3551.6 

20.79 

12.48 

988 

290.0 

0.33048 

107.84 

6097.1 

3676.3 

20.79 

12.48 

1006 

300.0 

0.31951 

108.55 

6305.0 

3801.1 

20.79 

12.48 

1023 

310.0 

0.30925 

109,23 

6512.9 

3925.9 

20.79 

12.48 

1039 

320.0 

0.29962 

109.89 

6720.7 

4050.8 

20 .79 

12.48 

1056 

330.0 

0.29058 

110.53 

6926.6 

4175.4 

20.79 

12.48 

1072 

340.0 

0,28206 

111.15 

7136.4 

4300.1 

20.79 

12.48 

loss 

350.0 

0.27403 

111.75 

7344.3 

4424.8 

20.79 

12.48 

1104 

360.0 

0.26645 

112.34 

7552.1 

4549.6 

20.79 

12.48 

1119 

370.0 

0.25927 

112,91 

7760,0 

4674.3 

20.79 

12.48 

1135 

380.0 

0.25247 

113.46 

7967.9 

4799.1 

20.79 

12.48 

115 0 

390.0 

0.24602 

114.00 

8175.7 

4923.8 

20.79 

12.48 

1165 

400.0 

0.23989 

114,53 

8383.6 

5048.5 

20.79 

12.48 

1180 

420.0 

0.22850 

115.54 

8799,3 

5298.0 

20.79 

12.46 

1209 

440.0 

0.21814 

116.51 

9215.0 

5547.5 

20.79 

12.48 

1237 

460.0 

0.20868 

117.43 

9630.6 

5797.0 

20 .78 

12.48 

1265 

480.0 

0,20001 

118,32 

10046,3 

6046.4 

20.78 

12.48 

1292 

500.0 

0.19203 

119.17 

10462.0 

6295.9 

20.76 

12.46 

1318 

550.0 

0.17461 

121.15 

11501.3 

6919.5 

20,78 

12.48 

1382 

600.0 

0.16009 

122.96 

12540.5 

7543.2 

20.78 

12.48 

1443 

650.0 

0.14780 

124.62 

13579.7 

8166.8 

20.78 

.12.48 

1502 

700.0 

0.13726 

126.16 

14618.9 

8790.5 

20.78 

12.48 

155 9 

750.0 

0.12813 

127.59 

15658.1 

9414.1 

20.76 

12.48 

1613 

800.0 

0.12013 

128,93 

16697.3 

10037.7 

20.78 

12.48 

1666 

850.0 

0.11307 

130.19 

17736.6 

10661.3 

20.78 

12.48 

1717 

900.0 

0.10680 

131.38 

18775.8 

11284.9 

20.78 

12.48 

1767 

950.0 

0.10119 

132,51 

19815.0 

11906.6 

20 .78 

12.47 

1815 - 

1000,0 

0.09613 

133,57 

20654.2 

12532,2 

20,78 

12.47 

1862 

1100.0 

0.08740 

135.55 

22932,7 

13779.4 

20.78 

12.47 

1953 

1200.0 

0.08013 

137.36 

25011.1 

15026.6 

20.78 

12.47 

2039 

1300.0 

0.07397 

139.03 

27089.6 

16273.8 

20.78 

12.47 

2122 

1400.0 

0.06869 

140.57 

29168.1 

17521.0 

20 .78 

12.47 

220 2 

1500.0 

0.06411 

142.00 

31246.5 

16768.2 

20.79 

12.47 

228 0 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.9 MEGA-NEWTONS/METER SOOARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/MOL 

J/HOL-K 

J/MOL-K 

2c5 

39.68205 

7.22 

37.6 

15.0 

6.92 

6.47 

3.0 

39*33476 

8.60 

41*4 

18*5 

8.28 

7,38 

3.5 

38.66184 

9.97 

45.9 

22.6 

9.50 

8.10 

4.0 

37.87178 

11.31 

50.9 

27.1 

10 .63 

8.60 

4.5 

36.94339 

12.64 

56.5 

32.1 

11.89 

9.00 

. 5.0 

35.83461 

13.97 

62*8 

37.7 

13.51 

9.37 

5.5 

34.47844 

15.36 

70.1 

44,0 

15.78 

9.75 

6.0 

32.76966 

16.86 

78.8 

51.3 

19.14 

10.13 

6.5 

30.55092 

18.59 

89.6 

60.1 

24.30 

10.54 

7.0 

27.67201 

20.64 

103.4 

70,9 

31.26 

10.96 

7.5 

24.32732 

22.99 

120.5 

83.5 

36.39 

11,35 

8.0 

21.18874 

25.38 

139.0 

96.5 

36.77 

11.66 

8.5 

16.63054 

27.56 

157.0 

108.7 

35.08 

11.87 

9.0 

16.61008 

29.51 

174.0 

119.8 

33.21 

12.02 

9.5 

14.99959 

31.26 

190.2 

130.2 

31.58 

12.13 

-10.0 

13.69342 

32.84 

205.7 

139.9 

30.21 

12.22 

11.0 

11.71063 

35.62 

234.8 

157.9 

28.14 

12.33 

12.0 

10.27670 

38.00 

262.1 

174.6 

26.69 

12.40 

13.0 

9.18796 

40.09 

268.3 

190.3 

25.64 

12.45 

14.0 

8.32974 

41.97 

313.5 

205.5 

24.87 

12.43 

15.0 

7.63316 

43*66 

338.1 

220.2 

24.27 

12.51 

16.0 

7.05466 

45.21 

362.1 

234.5 

23.61 

12.52 

.17.0 

6.56523 

46.64 

385.7 

248.6 

23.43 

12.54 

18.0 

6.14484 

47.97 

409.0 

262.5 

23.13 

12.54 

19.0 

5.77919 

49*22 

432.0 

276.2 

22,87 

12.55 

20.0 

5.45775 

50.38 

454.7 

289.8 

22.66 

12.55 

22.0 

4.91770 

52.53 

499.7 

316.7 

22.33 

12.56 

.24.0 

4.48044 

54.46 

544.1 

343.2 

22.08 

12.56 

26.0 

4.11821 

56.22 

588,1 

369.5 

21.88 

12.56 

28.0 

3.81262 

57.83 

631.7 

395.6 

21.73 

12.56 

30.0 

3.55095 

59.33 

675.0 

421.5 

21.60 

12.55 

.32.0 

3.32413 

60.72 

718.1 

447.3 

21.50 

12.55 

34.0 

3.12543 

62.02 

761.0 

473.0 

21.42 

12.55 

36.0 

2.94982 

63.24 

803.8, 

498.7 

21.35 

12.54 

38.0 

2.79339 

64.40 

846.4 

524.2 

21.29 

12.54 

40.0 

2.65311 

65.49 

868.9 

649.7 

21.24 

12.54 

45.0 

2.35824 

67.98 

994.9 

613.2 

21.14 

12.53 

50.0 

2.12331 

70-21 

1100,4 

676.5 

21,07 

12.52 

55.0 

1.93151 

72.21 

1205.6 

739.6 

21.02 

12.52 

60.C 

1.77185 

74.04 

1310.6 

802.6 

20.98 

12.52 

63.8 

1.63680 

75.72 

1415.4 

865*5 

20.95 

12.51 

70.0 

1.52104 

77.27 

1520.1 

928.3 

20.92 

12.51 

75.0 

1.42067 

78.71 

1624.6 

991.1 

20.90 

12.51 

80.0 

1.33281 

80.06 

1729,1 

1053.8 

20.89 

12.50 

85.0 

1.25524 

81.32 

1633.5 

1116.5 

20.87 

12.50 

90.0 

1.18624 

82.52 

1937.8 

1179.1 

20.86 

12.50 

95.0 

1.12446 

83.64 

2042.1 

1241.7 

20.85 

12.50 

100.0 

1.06882 

84.71 

2146.3 

1304.3 

20.34 

12.50 


SPEED OF 
SOUND 
M/S 
295 
293 
287 
277 
266 
254 
240 
226 
210 
197 
188 
184 
184 
186 
190 

193 

^201 

210 

219 

227 

236 

244 

251 

259 

266 

273 

286 

299 

311 

322 

333 

344 

354 

364 

373 

383 

405 

426 

446 

465 

484 

501 

518 

535 

551 

566 

581 

596 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.9 HE6A-NEHT0NS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL ‘ 

CP 

CV 

SPEED 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/HOL 



H/S 

110.0 

0.97261 

86.70 

2354.7 

1429.3 

20.83 

12.49 

624 

120.0 

0.89233 

88.51 

2563.0 

1554.4 

20.62 

12.49 

652 

130.0 

0.82432 

90.18 

2771.2 

1679.3 

20.82 

12.49 

678 

140.0 

0.76596 

91.72 

2979.3 

1804.3 

20.81 

12.49 

703 

150.0 

0.71532 

93.16 

3187.4 

1929.2 

20.81 

12.49 

727 

160.0 

0.67097 

94.50 

3395.4 

2054.1 

20.60 

12.49 

750 

170.0 

0.63181 

95.76 

3603.4 

2178.9 

20.80 

12.49 

773 

180.0 

0.59897 

96.95 

3811.4 

2303.8 

20.80 

12.49 

795 

190.0 

0.56577 

98.07 

4019.4 

2428.6 

20.80 

12.48 

816 

200.0 

0.53767 

99.14 

4227.3 

2553 .4 

20.79 

12.48 

837 

210.0 

0.51224 

100.15 

4435.3 

2678.2 

20.79 

12.48 

858 

220.0 

0.48910 

101.12 

4643.2 

2803.0 

20.79 

12.48 

878 

230.0 

0.46796 

102.05 

4851.1 

2927.8- 

20.79 

12.46 

897 

240.0 

0.44857 

102.93 

5059.0 

3052.6 

20.79 

12.48 

916 

250.0 

0.43073 

103.78 

5266.9 

3177.4 

20.79 

12.48 

935 

260.0 

0.41425 

104.59 

5474.8 

3302.2 

20.79 

12.48 

953 

270.0 

0.39899 

105.38 

5682.7 

3426.9 

20.79 

12.48 

971 

280.0 

0.38481 

106.14 

5690.6 

3551.7 

20.79 

12.48 

969 

290.0 

0.37161 

106.86 

6098.4 

3676.5 

20.79 

12.48 

1006 

300.0 

0.35928 

107.57 

6306.3 

3801.2 

20.79 

12.46 

1023 

310.0 

0.34774 

108.25 

6514.2 

3926.0 

20.79 

12.48 

1040 

320.0 

0.33692 

106.91 

6722.0 

4050.7 

20.79 

12.48 

1056 

330.0 

0.32676 

109.55 

6929.9 

4175.5 

20.79 

12.48 

1073 

340.0 

0.31719 

110.17 

7137.8 

4300.2 

20.79 

12.48 

-1089 

360.0 

0.30816 

110.77 

7345.6 

4425. Q 

20.79 

12.48 

1104 

360.0 

0.29964 

111.36 

7553.5 

4549.7 

20,79 

12.48 

1120 

370.0 

0.29157 

111.93 

7761.3 

4674.5 

20.79 

12.48 

1135 

380.0 

0.28393 

112.48 

7969.2 

4799.2 

20,79 

12.48 

115 0 

390.0 

0.27667 

113.02 

8177.0 

4924.0 

20.79 

12.46 

1166 

400.0 

0.2697B 

113.55 

8384.9 

5048.7 

20.79 

12.48 

1180 

420.0 

0.25698 

114.56 

8800.6 

5298.2 

20.79 

12.48 

1209 

440.0 

0.24533 

115.53 

9216.3 

5547.7 

20.78 

12.48 

1237 

460.0 

0.23470 

116.45 

9632.0 

5797.2 

20.76 

12.48 

1265 

480.0 

0.22495 

117.34 

10047.6 

6046.6 

20.78 

12.48 

1292 

500.0 

0.21598 

118.19 

10463.3 

6296.1 

20.78 

12.48 

1318 

550.0 

0.19639 

120.17 

11502.6 

6919.8 

20.78 

12.48 

1382 

600.0 

0.18006 

121.98 

12541.8 

7543.4 

20.78 

12.48 

1444 

650.0 

0.16624 

123.64 

13581.0 

8167.1 

20.78 

12.48 

1502 

700.0 

0.15439 

125.18 

14620.2 

8790.7 

20.78 

12.48 

1559 

750.0 

0.14412 

126.61 

15659.4 

9414.3 

20 ,78 

12.48 

1613 

800.0 

0.13513 

127.96 

16698.6 

10038.0 

20.78 

12.48 

1666 

850.0 

0.12719 

129.22 

17737.8 

10661.6 

20.78 

12.48 

1717 

900.0 

0.12013 

130.40 

18777.0 

11285.2 

20.78 

12.48 

1767 

950.0 

0.11382 

131.53 

19816.2 

11908.8 

20.78 

12.48 

1815 

1000. 0 

0.10814 

132.59 

20855.5 

12532.5 

20,78 

12.48 

1862 

1100. 0 

0.09332 

134.57 

22933.9 

13779.7 

20,78 

12.48 

1953 

1205.0 

0.09013 

136.38 

25012.3 

15026.9 

20.76 

12.47 

2039 

1300.0 

0.08321 

138.05 

27090.8 

16274.2 

20.78 

12.47 

2123 

1400,0 

0.07727 

139,59 

29169.2 

17521.4 

20.78 

12.47 

2202 

1500.0 

0.07212 

141.02 

31247.7 

18768.6 

20.78 

12.47 

2260 
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PROVISIONAL THERHOOYNAHIC PROPERTIES OF HELlUM-4 


1 MEGA-NEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

2.5 

40.18126 

7.16 

40.0 

15.1 

6.80 

6.36 

3.D 

39.65166 

8.52 

43.7 

13.5 

8.18 

7.31 

3.5 

39.00762 

9.88 

48.1 

22.5 

9.37 

8.05 

4.0 

38.25924 

11.20 

53.1 

26.9 

10.45 

8.56 

4.5 

.37.38969 

12.50 

58.6 

31.8 

11.61 

8.95 

5.0 

36.36531 

13,79 

64.7 

37.2 

13.06 

9.32 

5.5 

35.13471 

15.12 

71.7 

43.2 

15.00 

9.68 

6.0 

33.62160 

16.54 

79.8 

50.1 

17,75 

10.05 

6.5 

31.71668 

18.11 

89.7 

58.1 

21.76 

10.43 

7.0 

29.29882 

19.91 

101.9 

67.7 

27.29 

10.82' 

7.5 

26.38891 

21.99 

117.0 

79.1 

32.85 

11.20 

8.0 

23.37746 

24.21 

134.2 

91,4 

35.27 

11.52 

8.5 

20.72143 

26.34 

151.7 

103.5 

34.75 

11.77 

9*0 

16.54266 

26.29 

168.8 

114.8 

33*32 

11,95 

9.5 

16,77394 

30.05 

185.1 

125.4 

31.87 

12.06 

.10.0 

15.32408 

31.65 

200.7 

135.4 

30.59 

12.17 

11.0 

13.10332 

34.47 

230.2 

153.9 

28.57 

12.30 

12*0 

11.48753 

36.89 

258.0 

170.9 

27.10 

12.39 

13.0 

10*25860 

39.01 

284.5 

. 187.0 

26.02 

12.44 

.14.0 

9.29014 

40.91 

310.1 

202.5 

25.20 

12.48 

15.0 

6.50506 

42.63 

335.0 

217.4 

24.57 

12.51 

16.0 

7.85402 

44.20 

359.3 

232.0 

24.07 

12.53 

17.0 

7.30410 

45.64 

383.2 

246.3 

23.67 

12.54 

18.0 

6.83247 

46.99 

406.7 

260.3 

23.34 

12.55 

19.0 

6.42282 

48.24 

429.9 

274.2 

23,07 

12.56 

20.0 

6.06315 

49.42 

452.8 

287.9 

22.84 

12.56 

22.0 

5.45982 

51.58 

498.1 

314.9 

22.47 

12.57 

24.0 

4.97218 

53.52 

542.8 

341.6 

22.20 

12.57 

.26.0 

4.56877 

55.29 

587.0 

368.1 

21.99 

12,57 

28.0 

4.22682 

56.91 

630.8 

394.3 

21.82 

12.56 

30.0 

3.93799 

58.41 

674.3 

420 .3 

21.69 

12.56 

32.0 

3.68604 

59.81 

717.5 

446.2 

21.56 

12.56 

34 . 0 

3.46547 

61.11 

760.6 

472.0 

21.48 

12.55 

36*0 

3*27060 

62.34 

803.5 

497.7 

21.41 

12.55 

38.0 

3.09709 

63.50 

846.2 

,523.3 

21.34 

12.55 

40.0 

2.94152 

64.59 

888.8 

548.9 

21.29 

12.54 

45.0 

2.61465 

67. 09 

995.0 

612.5 

21.16 

12*54 

50.0 

2.35430 

69.32 

1100.7 

675.9 

21.10 

12.53 

55.0 

2.14179 

71.32 

1206.0 

739.1 

21.04 

12.52 

60*0 

1.96490 

73.15 

1311.1 

802.2 

21.00 

12.52 

65 .O 

1.81529 

74.83 

1416.0 

865.1 

20.96 

12.52 

70.0 

1.68703 

76.38 

1520.7 

928.0 

20.94 

12.51 

75,0 

1.57584 

77.83 

1625.4 

990.8 

20 .91 

12.51 

80.0 

1.47849 

79.18 

1729.9 

1053.5 

20.90 

12.51 

85.0 

1.39253 

80.44 

1634.3 

1116.2 

20.88 

12.50 

90.0 

1.31607 

81.64 

1938.7 

1178.9 

20.87 

12.50 

95.0 

1.24760 

82.77 

2043.0 

1241.5 

20 .86 

12.50 

100.0 

1.18594 

83.84 

2147.3 

1304.1 

20.85 

12.50 


SPEED OF 
SOUND 
M/S 
302 
301 

2B5 

275 

263 

251 

237 

223 

203 

199 

193 

192 

193 
195 

198 

205 

213 

221 

229 

237 

245 

253 

260 

267 

274 

287 

300 

312 

323 

334 

345 

355 

365 

374 

384 

406 

427 

447 , 

466 

485 

502 

519 

536 

552 

567 

582 

597 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 


1 HEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

110.0 

1.07930 

85.82 

2355.8 

1429.2 

20.84 

12.50 

• 625 

120.0 

0.99031 

87.63 

2564.1 

1554.3 

20.83 

12.49 

652 

130.0 

0.91490 

89.30 

2772.3 

1679.3 

20.82 

12.49 

678 

140.0 

0.85019 

90.84 

2980.5 

1804.2 

20.31 

12.49 

703 

150.0 

0.79404 

92.28 

3188. 6 

1929.2 

20.81 

12.49 

727 

160.0 

0.74485 

93.62 

3396.6 

2054.1 

20.80 

12.49 

751 

170.0 

0.70141 

94.88 

3604.7 

2178.9 

20.80 

12.49 

774 

180.0 

0.66276 

96.07 

3812.7 

2303.8 

20.80 

12.49 

796 

190.0 

0.62815 

97.20 

4020.6 

2428.6 

20.80 

12.49 

817 

200.0 

0.59698 

98.26 

4228.6 

2553.5 

20.80 

12.49 

836 

210.0 

0.56876 

99.28 

4436.6 

2678.3 

20.79 

12.48 

658 

220.0 

0.54308 

100.25 

4644.5 

2803.1 

20 .79 

12.48 

878 

230.0 

0.51963 

101.17 

4852.4 

2927,9 

20 .79 

12.48 

898 

240.0 

0.49812 

102.05 

5060.3 

3052.7 

20.79 

12.48 

917 

250.0 

0.47832 

102.90 

5268.2 

3177.5 

20.79 

12.48 

935 

260.0 

0.46003 

103.72 

5476,1 

3302.3 

20.79 

12.48 

954 

270.0 

0.44309 

104.50 

5684.0 

3427.0 

20.79 

12.48 

372 

280.0 

0.42735 

105.26 

5891.9 

3551.8 

20.79 

12.48 

989 

290.0 

0.41270 

105.99 

6099.7 

3676.6 

20,79 

12.48 

1007 

300.0 

0.39901 

106.69 

6307.6 

3801.4 

20.79 

12.48 

1024 

310.0 

0.38621 

107.38 

6515.5 

3926.1 

20.79 

12.48 

1040 

320.0 

0.37420 

108.04 

6723.3 

4050.9 

20,79 

12.48 

1057 

330.0 

' 0.36291 

106.67 

6931.2 

4175*6 

20.79 

12.48 

1073 

340.0 

0.35229 

109.30 

7139.1 

4300.4 

20.79 

12.48 

1089 

350.0 

0.34227 

109.90 

7346.9 

4425.1 

20.79 

12.48 

1105 

360.0 

0.33280 

110.48 

7554.8 

4549.9 

20.79 

12.48 

1120 

370.0 

0.32384 

111.05 

7762.6 

4674.6 

20.79 

12.48 

1136 

360.0 

0.31536 

111.61 

7970.5 

4799.4 

20.79 

12,48 

1151 

390.0 

0.30730 

112.15 

8178.3 

4924,1 

20,79 

12,48 

1166 

400.0 

0.29965 

112.67 

8386.2 

5048.9 

20.79 

12.48 

1180 

420.0 

0.28544 

113.69 

8801.9 

5298.4 

20.78 

12.48 

1209 

440.0 

0.27251 

114.65 

9217.6 

5547.9 

20,78 

12.48 

1238 

460.0 

0.26070 

115.58 

9633.3 

5797,3 

20.78 

12.48 

1265 

480.0 

0.24987 

116.46 

10049.0 

6046.8 

20.78 

12.48 

1292 

500.0 

0.23991 

117.31 

10464.6 

6296.3 

20.78 

12.48 

1319 

550.0 

0.21816 

119.29 

11503.6 

6920.0 

20,78 

12.48 

1383 

600.0 

0.20003 

121.10 

12543.1 

7543.6 

20.78 

12.46 

1444 

650.0 

0.18468 

122.76 

13582.3 

8167.3 

20.78 

12.48 

1503 

700.0 

* 0.17152 

124.30 

14621*5 

8790.9 

20.78 

12.48 

1559 

750.0 

0.16010 

125.74 

15660.7 

9414.6 

20.78 

12.48 

1614 

800.0 

0.15012 

127.08 

16699.9 

10038.2 

20.78 

12.48 

1&&6 

8.50.0 

0.14130 

128.34 

17739.1 

10661.9 

20.78 

12.48 

1717 

900. Q 

0.13347 

129.53 

18778.3 

11285.5 

20.78 

12.48 

1767 

950 .0 

0.12645 

130.65 

19817.5 

11909.1 

20.78 

12.48 

1815 . 

1000.0 

0.12014 

131.72 

20856.7 

12532.7 

20,78 

12.48 

1862 

1100.0 

0.10923 

133.70 

22935.1 

13780.0 

20.78 

12.48 

1953 

1200.0 

0.10Q14 

135.51 

25013.5 

15027.2 

20.78 

12.48 

2040 

1300.0 

0.09245 

137.17 

27092.0 

16274,5 

20.78 

12.48 

2123 

1400.0 

0.08585 

138.71 

29170.4 

17521.7 

20.78 

12.48 

2203 

1500.0 

0.08013 

140.15 

31248.9 

18768,9 

20.78 

12.47 

2280 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-^» 


1.5 MEGA-NEW TONS/METER 


TEMP 

DENSITY 

ENTROPY 

K 

MOL/LITER 

J/MOL-K 

2.0 , 

41.83779 

5.54 

2.5 

41.50286 

6.90 

3«0 

41.83268 

8.19 

3.5 

40.48891 

9.48 

. 4.0 

39.88297 

10.73 

. 4.5 

39.20695 

11.94 

, 5.0 

38.44495 

13.12 

5.5 

37.57595 

14.28 

6.0 

36.57394 

15.46 

6.5 

35.40704 

16.67 

7.0, 

34.03812 

17.95 

7.5 

32.43116 

19.33 

d.O 

30.57263 

20.62 

8.5 

28.51217 

22.42 

9.0 

26.38515 

24.07 

9.5 

24.35382 

25.71 

10.0 

22.51898 

27,26 

11.0 

19.49715 

30.14 

12.0 

17.18430 

32.64 

13.0 

15.37685 

34.84 

14.0 

13*92969 

36.82 

15.0 

12.74587 

38.61 

16.0 

11.75953 

40.24 

17.0 

10.92472 

41.74 

18.0 

10.20854 

43.14 

19.0 

9.58692 

44.43 

20. Q 

9.04185 

45,65 

. 22.0 

8.12971 

47.87 

24.0 

7.39504 

49.86 

26.0 

6.76926 

51.67 

26.0 

6.28023 

53.33 

30.0 

5.84582 

54.86 

32.0 

5.47027 

56.28 

34.0 

5.14204 

57,60 

36.0 

4.85247 

58.84 

38.0 

4.59492 

60.01 

.40.0 

. 4.36424 

61.11 

45.0 

3.88010 

63 . 64 

50.0 

3.49491 

65,80 

55.0 

3.18069 

67.90 

60. Q 

2.91920 

69,74 

65.0 

2.69802 

71.43 

70.0 

2.50840 

72.99 

75.0 

2.34395 

74,43 

80.0 

2.19995 

75.79 

85.0 

2.07275 

77,06 

-90.0 

1.95957 

78.25 

95.0 

1.85819 

79.38 

180.0 

1.76684 

80.45 


SaUARED ISOBAR 

ENTHALPY 

INTERNAL 

J/HOL 

ENERGY 


J/MOL 

48.5 

12.6 

51.5 

15,4 

55.1 

18.5 

59.3 

22.2 

64.0 

26,4 

69.1 

30.8 

74.7 

35.7 

80,8 

40.9 

87.6 

46.5 

95.2 

52.8 

103.8 

59.7 

113.8 

67,5 

125.3 

76,3 

138.5 

85.9 

153.0 

96.2 

168,2 

106.6 

183,5 

116.9 

213.4 

136.5 

242.1 

, 154.8 

269.7 

172.2 

296*4 

188.7 

322.3 

204.6 

347,6 

220.0 

372.4 

235.1 

396.7 

249.8 

420.7 

264.3 

444.4 

278.5 

491,1 

306,5 

536.9 

334.0 

582.1 

361,1 

626.7 

387.9 

671,0 

414,4 

715,0 

440.8 

758.6 

466.9 

602.1 

493*0 

845.3 

518,9 

888.4 

544.7 

995.6 

609.0 

1102.0 

672.8 

1208.0 

736.4 

1313.7 

799.8 

1419.0 

863.0 

1524.1 

926.1 

1629.1 

989.1 

1733.9 

1052.1 

1838.6 

1114.9 

1943.2 

1177.7 

2047,7 

1240.5 

2152.2 

1303.2 


CP 

CV 

SPEED 

J/NOL-K 

J/MOL-K 

SOUND 

M/S 

6.65 

6.75 

325 

6.32 

5.90 

334 

7.80 

7.05 

333 

8.93 

7.87 

328 

9.83 

8.39 

321 

10.69 

8,77 

312 

11.66 

9.11 

303 

12.83 

9.43 

293 

14.30 

9.75 

282 

16.16 

10.08 

272 

18.52 

10.40 

261 

21.45 

10.73 

250 

24.78 

11.04 

240 

27.88 

11.32 

232 

29.91 

11.57 

227 

30.64 

11.78 

225 

30.49 

11.94 

225 

29.31 

12.17 

227 

28.09 

12,31 

232 

27.08 

12.41 

237 

26.26 

12.47 

243 

25.59 

12,51 

250 

25.03 

12.54 

257 

24.57 

12.57 

263 

24.17 

12.53 

270 

23.84 

12.59 

276 

23.56 

12.60 

283 

23.09 

12.61 

295 

22.74 

12.61 

307 

22.46 

12.61 

319 

22.24 

12.60 

330 

22.05 

12.60 

341 

21.90 

12.60 

351 

21.76 

12.59 

361 

21.67 

12.59 

371 

21.58 

12.58 

380 

21.50 

12.58 

390 

21,35 

12.57 

412 

21.24 

12.56 

433 

21.16 

12.55 

452 

21.10 

12.54 

471 

21,05 

12.54 

490 

21.01 

12.53 

507 

20.96 

12.53 

524 

20,95 

12.52 

540 

20.93 

12.52 

556 

20.91 

12.52 

571 

20.90 

12.52 

586 

20.68 

12.51 

601 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


1,5 MEGA-NEHTONS/METER SOUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

110.0 

1.60879 

82.44 

2360.9 

1428.5 

20.86 

12.51 

629 

lED.O 

1.47681 

84.26 

2569.5 

1553.8 

20.85 

12.51 

656 

130.0 

1.36490 

85.93 

2777.9 

1678.9 

20.64 

12.50 

682 

140.0 

1.26881 

87.47 

2986.2 

1604.0 

20.83 

12.50 

707 

150.0 

1.18538 

88.91 

3194.5 

1929.0 

20.82 

12.50 

731 

160.0 

1.11227 

90.25 

3402.6 

2054.0 

20.81 

12.50 

754 

170.0 

1.04767 

91.51 

3610.8 

2179,0 

20.81 

12.50 

777 

180.0 

0.99017 

92.70 

3818.8 

2303.9 

20.81 

12.49 

799 

190.0 

0.93866 

93.83 

4026.9 

2428.8 

20.80 

12,49 

820 

200*0 

0.89225 

94.89 

4234.9 

2553.7 

20.80 

12.49 

841 

210.0 

0.85021 

95,91 

4442.9 

2678,6 

20 .80 

12.49- 

861 

220.0 

0.81196 

96.88 

4650.9 

2803.4 

20.80 

12.49 

881 

230.0 

0.77701 

97,80 

4858.8 

2928.3 

20.79 

12.49 

900 

240.0 

0.74494 

98.69 

5066.7 

3053.1 

20.79 

12.49 

919 

250.0 

0.71542 

99.53 

5274.7 

3177.9 

20.79 

12.49 

938 

260.0 

0.68815 

100.35 

5482.6 

3302.8 

20.79 

12.49 

956 

270.0 

0.66288 

101.13 

5690.5 

3427.6 

20.79 

12.49 

974 

280.0 

0.63940 

101.89 

5898.4 

3552.4 

20 .79 

12.49 

992 

290.0 

0.61753 

102.62 

6106.3 

3677.2 

20.79 

12.49 

1009 

300.0 

0.59711 

103.32 

6314.2 

3802.0 

20.79 

12.49 

1026 

310.0 

0.57799 

104.01 

6522.0 

3926,8 

20.79 

12.49 

1042 

320.0 

0.56006 

104,67 

6729.9 

4051.6 

20.79 

12.48 

1059 

330.0 

0.54321 

105.31 

6937.8 

4176.3 

20.79 

12.48 

1075 

340.0 

0.52734 

105.93 

7145.6 

4301.1 

20*79 

12.48 

1091 

350.0 

0.51238 

106.53 

7353,5 

4425.9 

20.79 

12.48 

1107 

360.0 

0.49824 

107.11 

7561,3 

4550,7 

20.79 

12.48 

1122 

370.0 

0.48486 

107.68 

7769.2 

4675.4 

20.79 

12.48 

1138 

380.0 

0.47218 

108.24 

7977.1 

4800.2 

20.79 

12.48 

1153 

390.0 

0.46014 

108.78 

8184,9 

4925.0 

20.79 

12.48 

1168 

400.0 

0.44871 

109.30 

8392.8 

5049.7 

20 .78 

12.48 

1182 

420.0 

0.42746 

110.32 

6808.4 

5299.2 

20.78 

12,48 

1211 

440.0 

0.40813 

111.29 

9224.1 

5548.8 

20 .78 

12.48 

1239 

460.0 

0.39048 

112.21 

9639.8 

5798,3 

20,78 

12.48 

1267 

480.0 

0.37429 

113.09 

10055.5 

6047.8 

20.78 

12.48 

1294 

500.0 

0,35339 

113.94 

10471.2 

6297.3 

20.78 

12.48 

132 0 

550.0 

0.32685 

115,92 

11510.3 

6921.0 

20.78 

12.48 

1384 

600.0 

0.29972 

117.73 

12549.5 

7544.7 

20.78 

12.48 

1445 

650.0 

0.27675 

119.39 

13588.7 

8168 .4 

20.78 

12.48 

1504 

700.0 

0.25705 

120.94 

14627.8 

8792.1 

20.78 

12.48 

. 1560 

750.0 

0,23996 

122.37 

15667.0 

9415.8 

20.78 

12.48 

1615 

600.0 

0.22501 

123-71 

16706.2 

10039.5 

20.78 

12.48 

1667 

650.0 

0.21181 

124,97 

17745.3 

10663,2 

20.78 

12,48 

1718 

9.00.0 

0.20007 

126.16 

18784.5 

11266.8 

20.78 

12.48 

1768 

950.0 

0.18956 

127.28 

19823.7 

11910.5 

20.78 

12.48 

1816 

1000.0 

D. 16011 

126.35 

20862,8 

12534.2 

20 .78 

12.48 

1863 

1100.0 

0,16377 

130.33 

22941.2 

13781,5 

20 .78 

12.48 

1954 

1200.0 

0.15014 

132.14 

25019.5 

15028,8 

20,78 

12.48 

2040 

1300.0 

0.13861 

133.80 

27097.9 

16276.1 

20.78 

12.48 

2123 

1400.0 

0.12873 

135.34 

29176.3 

17523.4 

20.78 

.12.48 

2203 

1500.0 

0.12016 

136.78 

31254.7 

18770.7 

20.78 

12.48 

2280 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
2 HEGA-NEHTONS/METER SQUARED ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

HOL/LITER 

J/MOL-K 

J/MOL 

2.0 

42.96131 

- 5.41 

60.0 

-2.5 

42.61944 

6.67 

62.8 

_-3.0 

42.17935 

7.91 

66.2 

. 3.5 

41.69366 

9.16 

70.3 

. 4.0 

41.17071 

ID. 38 

74.9 

4.5 

40.60368 

11.53 

79.8 

5.0 

39.98181 

12.64 

85.1 

5-5 

39.29134 

13.72 

90.7 

6.0 

38.51810 

±4.79 

96.9 

6.5 

37.64636 

15, 87 

103.6 

7.0 

36*65906 

16.96 

lll.D 

7.5 

35.53861 

18.09 

119.2 

S.O 

34.26977 

19.27 

126.3 

0.5 

32.84621 

20.51 

138.6 

9.0 

31.28146 

21.82 

150.0 

9*5 

29.61930 

23.18 

162.6 

10.0 

27.93097 

24.56 

176.0 

11.0 

24.75876 

27.25 

204.3 

12.0 

22.08485 

29.72 

232.7 

13.0 

19.90525 

31.95 

260.5 

14.0 

18.12028 

33.95 

267,5 

15.0 

16.63772 

35.77 

313.8 

16.0 

15.38820 

37.43 

339.6 

17.0 

14.32115 

38.96 

364.8 

18.0 

13.39935 

40.36 

389.6 

19.0 

12.59495 

41,70 

414.1 

20.0 

11.88673 

42.94 

438.3 

22.0 

10.69655 

45.20 

'485.8 

24.0 

9.73448 

47.23 

532.4 

26.0 

8.93965 

49.07 

578.3 

28.0 

8,27111 

50.75 

623.7 

30.0 

7.70030 

52.30 

668.6 

32.0 

7.20677 

53.74 

713.1 

34.0 

6.77543 

55.06 

757,3 

36.0 

6.39492 

56.33 

801.2 

38.0 

6.05655 

57.51 

844.9 

40.0 

5.75350 

58.63 

688.4 

45.0 

5.11758 

61.17 

996.3 

50.0 

4.61171 

63i43 

1103.5 

55.0 

4.19902 

65. 46 

1210.1 

60.0 

3.85554 

67.31 

1316.2 

65.0 

3,56495 

69, OO 

1422,0 

70.0 

3.31574 

70.57 

1527.5 

76.0 

3.09955 

72.02 

1632.8 

60.0 

2.91016 

73.38 

1737.9 

85.0 

2.74283 

74.65 

1842,9 

90.0 

2.59387 

75.85 

1947.7 

95.0 

2.46039 

76.98 

2052.4 

100.0 

2.34008 

78.05 

2157.0 


ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

13,5 

6.28 

6.15 

348 

15.9 

6.00 

5.56 

360 

18.8 

7,56 

6.87 

360 

22.4 

6.68 

7.75 

356 

26.3 

. .9,48 

8.29 

349 

30.5 

10.18 

8.66 

342 

35.0 

10.93 

8.97 

334 

39.8 

11.79 

9.26 

326 

45.0 

12.82 

9.56 

317 

50,5 

14.05 

9.85 

308 

56,4 

15.53 

10.15 

299 

62.9 

17.30 

10.45 

290 

70.0 

19.37 

10.74 

281 

77.7 

21.68 

11.02 

272 

86.1 

24.04 

11.27 

265 

95.1 

26.11 

11.51 

259 

104.4 

27.58 

11.71 

255 

123.5 

,28.57 

12.02 

252 

142,1 

28.14 

12.22 

253 

160.0 

27.38 

12.36 

256 

177.1 

26.65 

12.45 

260 

193.6 

26.02 

12.51 

265 

209.6 

25.49 

12.56 

271 

225.2 

25.04 

12.59 

276 

240.4 

24.64 

12.61 

282 

255.3 

24.30 

12.62 

288 

270.0 

24.01 

12. 63 

293 

296.8 

23.51 

12.64 

305 

326.9 

23.13 

12.65 

316 

354.6 

22.81 

12.64 

327 

381.9 

22.56 

12.64 

338 

408.8 

22.35 

12.64 

348 

435.6 

22.17 

12.63 

358 

462.1 

22*02 

12.62 

368 

488.4 

21.90 

12.62 

377 

514.6 

21,79 

12.61 

387 

540.7 

21.69 

12.61 

396 

605.5 

21.51 

12.59 

418 

669.8 

21.37 

12.58 

438 

733.8 

21 *-27 

12.57 

458 

797,5 

21,19 

12.56 

477 

661.0 

21.13 

12.56 

495 

924.3 

21.08 

12.55 

512 

987.5 

21.04 

12.55 

529 

1050.6 

21.00 

12.54 

545 

1113.7 

20.98 

12.54 

561 

1176.6 

20.95 

12.53 

576 

1239.5 

20.93 

12.53 

591 

1302.3 

20.92 

12.53 

605 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-^^ 


2 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

110.0 

2.13182 

80.04 

2366.0 

120.0 

1.95778 

81.86 

2574.8 

130.0 

1.81013 

83.53 

2783.4 

140.0 

1.68327 

85.08 

2991.9 

150.0 

1.57308 

86.51 

3200.3 

160.0 

1.47646 

87.86 

3408.6 

170.0 

1.39105 

89.12 

3616.6 

180.0 

1.31500 

90.31 

3825.0 

190.0 

1.24684 

91.44 

4033.1 

200*0 

1.18542 

92.50 

4241.1 

210.0 

1.12977 

93.52 

4449.2 

220.0 

1.07911 

94.49 

4657.2 

230.0 

1.03261 

95.41 

4865.2 

240.0 

0,99031 

96.29 

5073.1 

250.0 

0.95118 

97.14 

5281.1 

260.0 

0.91503 

97.96 

5489.0 

270.0 

0.86152 

98.74 

5697.0 

280.0 

0.85039 

99.50 

5904.9 

290.0 

0.82136 

100.23 

6112.8 

300.0 

0.79428 

100.93 

6320.7 

310.0 

0.76891 

101.62 

6528.6 

320.0 

0.74512 

102.28 

6736.4 

330.0 

0.72275 

102.92 

6944.3 

340.0 

0.70169 

103.54 

7152.2 

350.0 

0.68162 

104.14 

7360.0 

360.0 

0.66304 

104.72 

7567.9 

370.0 

0.64527 

105.29 

7775.7 

380.0 

0.62843 

105.85 

7983.6 

390.0 

0.61245 

106.39 

8191.4 

400.0 

0.59726 

106.91 

8399.3 

420.0 

0.56903 

107.93 

8815.0 

440.0 

0.54335 

106.90 

9230.7 

460.0 

0.51988 

109.62 

9646.3 

480.0 

0.49836 

110.70 

10062.0 

500.0 

0.47855 

111.55 

10477.7 

550.0 

0.43529 

113.53 

11516.8 

500.0 

0.39920 

115.34 

12555.9 

550.0 

0.36864 

117.00 

13595.1 

700.0 

0.34242 

118.54 

14634.2 

7.50.0 

0.31969 

119.98 

15673.3 

800.0 

0.29378 

121.32 

16712.4 

850.0 

0.28221 

122.58 

17751.6 

900.0 

0.26659 

123.77 

18790.7 

950.0 

0.25260 

124.89 

19829.8 

1000.0 

0.24001 

125.96 

20869.0 

1100.0 

0.21825 

127.94 

22947.2 

1200.0 

0.20Q10 

129.75 

25025.5 

i300Tq 

0.18474 

131.41 

27103.9 

1400.01 

0.17157 

132*95 

29182.2 

1500.0 

0*16016 

134.36 

31260.5 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

1427.8 

20.69 

12.52 

633 

1553.2 

20.87 

12,52 

660 

1678.5 

20.65 

12.51 

686 

1803.7 

20.84 

12.51 

710 

1926.9 

20.83 

12.51 

734 

2053.9 

20.83 

12.50 

757 

2179.0 

20.62 

12.50 

780 

2304.0 

20.81 

12.50 

602 

2429.0 

20.81 

12.50 

823 

2553.9 

20.81 

12.50 

844 

2678.9 

20.80 

12.50 

864 

2803.8 

20.80 

12.50 

884 

2928.7 

20.80 

12.50 

903 

3053.5 

20.80 

12.49 

922 

3178.4 

20.79 

12.49 

940 

3303.3 

20.79 

12.49 

959 

3426.1 

20.79 

12.49 

976 

3552.9 

20.79 

12.49 

994 

3677.8 

20.79 

12.49 

1011 

3802.6 

20.79 

12.49 

1028 

3927.4 

20.79 

12,49 

1045 

4052.2 

20.79 

12.49 

1061 

4177.0 

20.79 

12.49 

1077 

4301.8 

20.79 

12.49 

1093 

4426.6 

20.79 

12.49 

1109 

4551.4 

20.79 

12.49 

1124 

4676.2 

20.79 

12.49 

1139 

4801.0 

20.79 

12.49 

1155 

4925*8 

20.79 

12.49 

1169 

5050.6 

20.78 

12.49 

1184 

5300.1 

20.78 

12.49 

1213 

5549.7 

20.78 

12.49 

1241 

5799.2 

20.78 

12.49 

1269 

6048.7 

20.78 

12.48 

1296 

6298.3 

20.78 

12.48 

1322 

6922.1 

20.78 

12.48 

1386 

7545,8 

20.78 

12.48 

1447 

8169.6 

20.78 

12.48 

1505 

8793.3 

20.78 

12.43 

1561 

9417.1 

20.78 

12.48 

1616 

10040,8 

20.78 

12.48 

1668 

10664,5 

20.78 

12.48 

1719 

11268.2 

20.78 

12.48 

1769 

11911.9 

20,78 

12.48 

1817 

12535.6 

20,78 

12.48 

1864 

13783.0 

20.78 

12.48 

1954 

15030.4 

20.78 

12.48 

2041 

16277.7 

20.78 

12.48 

2124 

17525.1 

20,78 

12.48 

2204 

18772.4 

20,78 

12.48 

2281 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 


2.5 MEGA-NEHTONS/METER SQUARED. ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

2.0 

43.96231 

5.27 

71.2 

2.5 

43.60040 

6.45 

73.9 

StO 

43.17343 

7.66 

77,2 

- 3.5 

42.72341 

8.89 

81.2 

4.0 

42.25402 

10.08 

85,7 

_ 4.5 

41.75757 

11.21 

90.5 

5.0 

41.22375 

12.26 

95.5 

5.5 

40.64209 

13.31 

101.0 

6.0 

40.00229 

14.31 

106.7 

6.5 

39.29416 

15.31 

112.9 

7.0 

38.50744 

16.30 

119.7 

7.5 

37.63190 

17,31 

127.0 

8.0 

36.65795 

18.34 

135.0 

8.5 

35.57620 

19.40 

143.7 

9.0 

34.39021 

20.51 

153.4 

9.5 

33.10069 

21,65 

163.9 

10.0 

31.72968 

22.62 

175.4 

11. 0 

28.88968 

25.23 

200.7 

12.0 

26.19177 

27.58 

227,7 

13.0 

23.82907 

29.77 

255.0 

14.0 

21.82398 

31.77 

282.0 

15.0 

20.12709 

33.60 

308.5 

16.0 

18.67993 

35.27 

334.5 

-17.0 

17.43313 

36.62 

359.9 

18.0 

16.34820 

36.25 

385.0 

19.0 

15.39555 

39.59 

409.8 

20.0 

14.55229 

40.84 

434.2 

22.0 

13.12599 

43,13 

482.2 

24.0 

11.96517 

45.18 

529.4 

26.0 

11.00140 

47.04 

575.8 

28.0 

10.18787 

46,74 

621.6 

30.0 

9.49149 

50.30 

667.0 

32.0 

8.88624 

51.75 

711.9 

34.0 

8.36027 

53,11 

756.5 

36.0 

7.89404 

54.37 

800.8 

36.0 

7.47909 

55.56 

844.9 

40.0 

7.10722 

56.69 

888.7 

45.0 

6.32627 

59.25 

997.4 

50.0 

5.70447 

61.52 

1105,2 

55.0' 

5.19688 

63.56 

1212.3 

60.0 

4.77416 

65,42 

1318.9 

65«0 

4.41638 

67.12 

1425.1 

70.0 

4.10939 

66.68 

1530.9 

75.0 

3.84296 

70.14 

1636.5 

60.0 

3.60945 

71,50 

1741.9 

85.0 

3.40304 

72.78 

1847.1 

90.0 

3.21923 

73.98 

1952.1 

95.0 

3.05446 

75.11 

2057,0 

100.0 

2.90588 

76,19 

2161.8 


INTERNAL 

CP 

CV 

SPEED 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

-14.4 

5.84 

5.65 

368 

16,6 

5.78 

5.31 

383 

19.3 

7.43 

6.76 

383 

22,7 

8.53 

7.69 

379 

26.5 

9.26 

8.23 

374 

30.6 

9.86 

8.58 

367 

34.9 

10.48 

8.87 

360 

39.4 

11.16 

9.14 

353 

44.2 

11.96 

9.41 

345 

49.3 

12.90 

9.69 

338 

54.7 

14.00 

9.97 

330 

60.5 

15,27 

10.25 

322 

66.8 

16.74 

10.52 

314 

73,5 

18.39 

10.79 

306 

80.7 

20.19 

11.04 

299 

88.4 

22.06 

11.28 

292 

96.6 

23.82 

11.50 

286 

114.1 

26.41 

11.86 

278 

132.2 

27.34 

12.12 

275 

150.1 

27.23 

12.30 

276 

167.5 

26,75 

12.42 

278 

184.3 

26.22 

12.50 

282 

200.6 

25.72 

12.56 

286 

216.5 

25.26 

12.60 

291 

232.1 

24.90 

12.63 

295 

247.4 

24,57 

12.65 

300 

262.4 

24,27 

12.66 

305 

291.7 

23.78 

12.68 

315 

320.4 

23.38 

12.68 

326 

348.5 

23.06 

12.68 ’ 

336 

376.2 

22.79 

12.68 

346 

403.6 

22.57 

12.67 

356 

430.7 

22.38 

12.66 

366 

457,5 

22.22 

12.66 

375 

464.1 

22.08 

12.65 

384 

510.6 

21.96 

12.64 

393 

536.9 

21.85 

12.64 

402 

602.2 

21.64 

12.62 

424 

666.9 

21.49 

12.61 

444 

731.3 

21.37 

12.60 

463 

795,2 

21.27 

12,58 

482 

859.0 

21.20 

12.58 

500 

922.6 

21.14 

12.57 

517 

986.0 

21.09 

12.56 

533 

1049.2 

21.05 

12.56 

549 

1112,4 - 

21.02 

12.55 

565 

1175.5 

20.99 

12.55 

560 

1238.5 

20.97 

12.54 

595 

1301.4 

20.95 

12.54 

609 
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PROVISIONAL THERMODYNAHIC PROPERTIES OF HELIUM-A- 


2.5 .HES^-NEHTONS/METER SQUARED I SOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/HOL-K 

SOUND 

H/S 

110.0 

2.64856 

78.18 

2371.1 

1427.2 

20 .'92 

12,53 

637 

120.0 

2.43338 

80,00 

2560.1 

1552.7 

20.69 

12.53 

664 

130.0 

2.25072 

81.67 

2788.9 

1678.1 

20.87 

12.52 

689 

140.0 

2.09368 

83.22 

2997.6 

1603.5 

20.86 

12.52 

714 

150.0 

1.95721 

84.66 

3206.1 

1928.7 

20.85 

12.52 

738 

l&O.O 

1.83750 

86.00 

3414.5 

2053.9 

20.84 

12.51 

761 

170.0 

1.73162 

67.26 

3622.8 

2179.0 

20.83 

12.51 

783 

180.0 

1.63731 

88.45 

3831.0 

2304.1 

20.82 

12.51 

805 

190.0 

1.55276 

89.58 

4039.2 

2429.1 

20.82 

■12.51 

826 

200.0 

1.47653 

90.65 

4247.3 

2554.1 

20.81 

12.51 

846 

210.0 

1.40745 

91.66 

4455.4 

2679.1 

20.81 

12.50 

867 

220.0 

1,34455 

92*63 

4663.5 

2804.1 

20.80 

12.50 

886 

230.0 

1.28704 

93.56 

4871.5 

2929.0 

20.80 

12.50 

906 

240.0 

1.23425 

94.44 

5079.5 

3053.9 

20.80 

12.50 

924 

250.0 

1.18563 

95.29 

5287,5 

3178.8 

20.80 

12.50 

943 

260.0 

1.14069 

96.11 

5495,5 

3303.7 

20 .80 

12.50 

961 

270.0 

1.09904 

96.69 

5703.4 

3426.6 

20.79 

12.50 

979 

280.0 

1.06032 

97.65 

5911.3 

3553.5 

20.79 

12.50 

996 

290.0 

1.02424 

98.38 

6119.2 

3678.3 

20.79 

12,50 

1013 

300.0 

0.99054 

99.06 

6327.1 

3803.2 

20.79 

12.49 

1030 

310.0 

0.95698 

99.76 

6535.0 

3926.0 

20,79 

12.49 

1047 

320.0 

0.92937 

100.42 

6742.9 

4052.9 

20 .79 

12.49 

1063 

330.0 

0.90154 

101.06 

6950.8 

4177.7 

20.79 

12.49 

1079 

340.0 

0.87533 

101.68 

7158.7 

4302.5 

20.79 

12,49 

1095 

350.0 

0.85059 

102.29 

7366.6 

4427.3 

20.79 

12.49 

1111 

360.0 

0.82722 

102.67 

7574.4 

4552.2 

20 .79 

12.49 

1126 

370.0 

0.80510 

103.44 

7762.3 

4677.0 

20,79 

12.49 

1141 

380.0 

0.78413 

103.99 

7990.1 

4801.8 

20.79 

12.49 

1156 

390.0 

0.76422 

104.53 

8198.0 

4926.6 

20.78 

12.49 

1171 

400.0 

0.74530 

105.06 

8405.8 

5051.4 

20,78 

12.49 

1186 

420.0 

0.71014 

106.06 

8621.5 

5301.0 

20.78 

12.49 

1215 

440.0 

0.67815 

107*04 

9237.2 

5550.5 

20.78 

12.49' 

1243 

460.0 

0.64891 

107.97 

9652.8 

5800.1 

20.78 

12.49 

1270 

460.0 

0.62209 

108.85 

10068.5 

6049.7 

20.78 

12.49 

1297 

500.0 

0.59740 

109.70 

10464.1 

6299.2 

20 .78 

12.49 

1323 

550.0 

0.54347 

111.68 

11523.3 

6923.1 

20.78 

12.49 

1387 

600.0 

0.49847 

113.49 

12562.4 

7546.9 

20.78 

12.49 

1448 

650.0 

0.46036 

115.15 

13601.5 

8170.7 

20.78 

12.48 

1506 

700.0 

0.42765 

116.69 

14640.5 

8794.5 

20.78 

12,48 

1563 

750.0 

0.39929 

118.13 

15679.6 

9418.3 

20.78 

12.48 

1617 

aoo.o 

0.37445 

119.47 

16718.7 

10042.1 

20.76 

12.48 

1669 

850.0 

0.35252 

120.73 

17757.8 

10665.8 

20.78 

12.48 

1720 

9.00.0 

0.33302 

121.91 

18796.9 

11289.6 

20.78 

12.48 

1770 

950.0 

D. 31556 

123.04 

19836.0 

11913.3 

20.78 

12.48 

1818 

laoo.o 

D. 29984 

124.10 

20875.1 

12537.0 

20.78 

12.48 

1865 

1100. 0 

0.27267 

126.08 

22953.3 

13784.5 

20.78 

12.48 

1955 

1200.0 

0.25002 

127.89 

25031.5 

15031.9 

20.78 

12.48 

2042 

1300.0 

0.23084 

129.56 

27109.8 

16279.4 

20.78 

12.48 

2125 

1400.0 

0.21439 

131.10 

29188.0 

17526,8 

20.78 

12.48 

2204 

1500.0 

0.20013 

132.53 

31266.3 

18774.2 

20.78 

12.48 

2281 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
3 MEGA-NEHTONS/METER SQUARED ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/HOL 

E.O 

44.87799 

5.10 

82.2 

2.5 

44.48503 

6.24 

84.7 

. 3.0 

44.05971 

7.43 

88.0 

_ 3.5 

43.63152 

8.66 

92.0 

. 4.0 

43.19848 

9.83 

96.4 

4,5 

42.75077 

10.94 

101.1 

5.0 

42.27785 

11.96 

106.0 

5.5 

41.77007 

12.98 

111.2 

6.0 

41.21884 

13.94 

116.8 

6.5 

40.61630 

14.88 

122.7 

7.0 

39.95511 

15.81 

129.0 

7.5 

39.22832 

16.74 

135.7 

6.0 

38.42950 

17.69 

143.0 

6.5 

37.55311 

18.64 

150.9 

9.0 

36.59546 

19.62 

159.5 

9.5 

35.55610 

20.63 

168.8 

10.0 

34.43974 

21.66 

178.9 

11.0 

32.03110 

23.80 

201.3 

12*0 

29.54618 

25.96 

226.2 

13.0 

27.18990 

26.06 

252.4 

.14.0 

25.08211 

30.03 

279.0 

-15.0 

23.24508 

31.85 

305.4 

16.0 

21.65273 

33.53 

331.4 

4.7.0 

20.26716 

35. 09 

357.1 

18.0 

19.05300 

36.53 

382.3 

19.0 

17.98088 

37.87 

407.2 

20.0 

17.02730 

39.13 

431.8 

22.0 

15.40442 

41.44 

480.1 

24.0 

14.07422 

43.51 

527.6 

26.0 

12.96342 

45.38 

574.4 

28.0 

12.02142 

47.09 

620.6 

30.0 

11.21209 

48.67 

666.3 

32.0 

10.50894 

50.13 

711.6 

34.0 

9.89209 

51.49 

756.5 

36.0 

9.34634 

52.76 

801.1 

38.0 

8.65987 

53.96 

845.4 

40.0 

8.42337 

55.09 

889.5 

.45,0 

7.50515 

57.67 

998.6 

50.0 

6.77278 

59.95 

1107.1 

.55.0 

6.17417 

62.00 

1214.7 

60.0 

5.67518 

63.86 

1321.7 

65.0 

5.25247 

65.57 

1428.2 

70.0 

4.88955 

67.14 

1534.4 

75.0 

4.57440 

68.60 

1640.3 

SO.O 

4.29803 

69.97 

1745.9 

85.0 

4.05362 

71.24 

1651.3 

90.0 

3.83587 

72.45 

1956.5 

95.0 

3.64059 

73.58 

2061.6 

100.0 

3.46443 

74.66 

2166.5 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



H/S 

15,3 

5.51 

5.24 

386 

17.3 

5.65 

5.13 

404 

19.9 

7.37 

6.70 

404 

23.2 

8.45 

7.66 

400 

26.9 

9.13 

8.20 

395 

30.9 

9,65 

8.54 

390 

35.1 

10.17 

6.80 

383 

39.4 

10.73 

9.05 

377 

44.0 

11.39 

9.30 

370 

48 .8 

12.16 

9.55 

363 

53.9 

13.84 

9.82 

356 

,59.2 

14.04 

10.06 

349 

65.0 

15.19 

10.34 

342 

71,0 

16,47 

10.60 

335 

77.5 

17.87 

10.85 

328 

84.4 

19.38 

11.09 

321 

91.8 

20.93 

11.32 

315 

107.6 

23.80 

11.70 

305 

124.6 

25.74 

12.00 

299 

142.1 

26.53 

12.22 

296 

159.4 

26.55 

12,37 

297 

176.3 

25.24 

12.48 

299 

192.9 

25.83 

12.55 

302 

209.0 

25.43 

12.61 

306 

224. 8 

25.06 

12.64 

309 

240.3 

24.73 

12.67 

313 

255.6 

24.44 

12.69 

318 

285.4 

23.95 

12.71 

327 

314,5 

23.56 

12.71 

336 

343.0 

23.23 

12.71 

346 

371.0 

22.96 ■ 

12.71 

355 

398.7 

22.73 

12.70 

364 

426.1 

22.54 

12.70 

374 

453.2 

22.37 

12.69 

383 

460.1 

22.22 

12.68 

392 

506*8 

22.10 

12.67 

400 

533.3 

21.98 

12.66 

409 

599.0 

21.76 

12.65 

430 

664.2 

21.59 

12.63 

450 

728.8 

21.45 

12.62 

469 

793.1 

21.35 

12.60 

487 

857.1 

21.27 

12.59 

505 

920.8 

21.20 

12.59 

522 

984.4 

21,15 

12.58 

538 

1047.9 

21.10 

12.57 

554 

1111.2 

21.06 

12.57 

569 

1174.4 

21.03 

12-. 56 

584 

1237.5 

21.00 

12.56 

599 

1300 .6 

20.98 

12.55 

613 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


3 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

3.15918 

76.66 

2376.1 

120.0 

2.90374 

78.48 

2585.4 

130.0 

2.66677 

80.15 

2794.4 

140.0 

2.50014 

81.70 

3003.2 

150.0 

2.33786 

83.14 

3211.8 

180.0 

2.19544 

84.48 

3420.3 

170.0 

2.06944 

85.75 

3628.7 

180.0 

1.95715 

86.94 

3837.0 

190.0 

1.85645 

88.06 

4045,3 

200.0 

1.76563 

89.13 

4253.5 

210.0 

1.6833Q 

90.15 

4461.6 

220.0 

1.60832 

91.12 

4669.7 

230.0 

1.53974 

92.04 

4877.8 

240.0 

1.47678 

92.93 

5065.8 

250.0 

1.41876 

93.78 

5293.9 

260.0 

1.36514 

94.59 

5501.6 

270.0 

1.31543 

■ 95.38 

5709,8 

280.0 

1.26922 

96-13 

5917,8 

290.0 

1.22614 

96.66 

6125.7 

300.0 

1.18589 

97.57 

6333.6 

310.0 

1.14820 

98.25 

6541.5 

320.0 

1.11284 

98.91 

6749.4 

330.0 

1.07959 

99.55 

6957.3 

340.0 

1.04826 

100.17 

7165.2 

350.0 

1.01871 

100.77 

7373.0 

360.0 

0.99078 

101.36 

7580.9 

370.0 

0.96433 

101.93 

7788.8 

380.0 

0.93927 

102.48 

7996.6 

390*0 

0.91547 

103.02 

8204.5 

400.0 

0.89285 

103.55 

6412*3 

420.0 

0.85080 

104.56 

8828.0 

440.0 

0.81254 

105.53 

9243.7 

460.0 

0.77757 

106.45 

9659.3- 

480.0 

0.74548 

107.34 

10075.0 

500.0 

0.71594 

106.18 

10490.6 

550.0 

0.65140 

110.17 

11529.7 

600.0 

0.59753 

111.97 

12568.6 

650.0 

0.55189 

113.64 

13607*8 

700.0 

0.51273 

115.18 

14646.9 

750.0 

0.47876 

116.61 

15685.9 

800.0 

0.44900 

117.95 

16725.0 

650.0 

0.42273 

119.21 

17764.0 

900.0 

0.39936 

120.40 

18803.1 

950.0 

0.37844 

121.52 

19842.2 

1000. 0 

0.35960 

122.59 

20881.2 

1100.0 

0.32704 

124.57 

22959.4 

1200.0 

0.29989 

126.38 

25037.5 

1300.0 

0.27689 

128.04 

27115,7 

1400.0 

0.25718 

129.58 

29193.9 

1500.0 

0.24008 

131 . 02 

31272,1 


INTERNAL 

CP 

CV 

SPEED 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1426.5 

20.94 

12,54 

641 

1552.2 

20.91 

12*54 

667 

1677.7 

20.89 

12.53 

693 

1803.2 

20.87 

12.53 

717 

1928.5 

20 .86 

12.52 

741 

2053.8 

20.65 

12.52 

764 

2179.0 

20.84 

12.52 

786 

2304.2 

20 .83 

12.52 

608 

2429.3 

20.82 

12.51 

829 

2554.3 

20.82 

12.51 

849 

2679.4 

20.81 

12,51 

869 

2604.4 

20.81 

12.51 

869 

2929.4 

20.81 

12.51 

908 

3054,3 

20.80 

12.51 

927 

3179,3 

20*80 

12.50 

945 

3304.2 

20.80 

12.50 

963 

3429,1 

20.60 

12.50 

981 

3554.0 

20.79 

12.50 

999 

3678.9 

20.79 

12.50 

1016 

3803.8 

20.79 

12.50 

1032 

3926,7 

20.79 

12.50 

1049 

4053.5 

20.79 

12.50 

1065 

4178.4 

20.79 

12.50 

1081 

4303.2 

20.79 

12.50 

1097 

4428.1 

20.79 

12.50 

1113 

4552.9 

20.79 

12.50 

1128 

4677.7 

20.79 

12.50 

1143 

4802.6 

20.79 

12.49 

1158 

4927.4 

20.79 

12.49 

1173 

5052.2 

20.78 

12.49 

1188 

5301.8 

20.78 

12,49 

1216 

5551.4 

20.78 

12.49 

1244 

5601.0 

20.78 

12.49 

1272 

6050,6 

20.78 

12.49 

1299 

6300.2 

20.78 

12.49 

1325 

6924.1 

20.78 

12.49 

1388 

7546.0 

20.78 

12.49 

1449 

8171.9 

20.78 

12.49 

1508 

8795.7 

20.78 

12.49 

1564 

9419.5 

20.76 

12.49 

1618 

10043.3 

20.78 

12.49 

1670 

10667.1 

20.78 

12.49 

1721 

11290.9 

20.78 

12.48 

1771 

11914.7 

20.78 

12.48 

1819 

12538.5 

20.78 

12.48 

1866 

13786.0 

20.78 

12.48 

1956 

15033.5 

20.78 

12.48 

2042 

16281.0 

20.78 

12.48 

2125 

17528,5 

20.78 

12.48 

2205 

18775.9 

20.78 

12.48 

2282 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


4 MEGA-NEMTONS/METER SCIUAREO ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/HOL 

J/HOL-K 

J/MOL-K 

SOUND 

M/S 

2*5 

46.05639 

5.81 

105,7 

18,9 

5.65 

4.94 

441 

3.0 

45.60964 

7,01 

109.0 

21.3 

7.43 

6.70 

439 

3.5 

45.19901 

8.24 

113.0 

24.5 

8.45 

7.70 

436 

. 4,0 

44.80833 

9.41 

117.4 

28.1 

9.02 

8.21 

432 

4.S 

44.42182 

10.43 

122.0 

32.0 

9.42 

8.50 

426 

6.0 

44.02669 

11.51 

126.8 

36.0 

9.79 

8.72 

422 

5.5 

43.61298 

12.46 

131.8 

40.1 

10.20 

8.92 

417 

6.0 

43,17289 

13.36 

137,0 

44.4 

10.67 

9.12 

412 

6.5 

42.70016 

14.24 

142.5 

48.8 

11.23 

9.34 

406 

7.0 

42.18961 

15.09 

146.3 

53.4 

11.87 

9.57 

400 

7.5 

41.63685 

15.94 

154.4 

58.3 

12,59 

9.81 

394 

8,0 

41.03807 

16.78 

160.9 

63.4 

13.40 

10.06 

389 

8.5 

40.39003 

17.61 

167.8 

66.8 

14.30 

10.30 

383 

9.0 

39.69012 

18.46 

175.2 

74,4 

15.28 

10.54 

377 

9.5 

36.93661 

19.31 

183.1 

80.4 

16,34 

10.78 

371 

10.0 

38.12897 

20.18 

191.5 

86.6 

17.46 

11.00 

365 

11.0 

36.35843 

21.95 

210. 2 

100.1 

19.82 

11.41 

355 

X2.0 

34.41813 

23.78 

231.1 

114.9 

22,08 

11.76 

345 

13.0 

32.39146 

25.62 

254.2 

’ 130.7 

23*90 

12.04 

339 

14.0 

30.38614 

27.44 

278,7 

147.1 

25.05 

12.25 

335 

15.0 

28.49365 

29.19 

304.1 

163.7 

25.55 

12.41 

333 

16,0 

26.76353 

30.84 

329.7 

180.2 

25.63 

12.52 

333 

17.0 

25.20734 

32.39 

355.2 

196*5 

25.47 

12.60 

335 

18.0 

23.81523 

33.84 

380.6 

212.6 

25.22 

12.66 

337 

19.0 

22.56916 

35.19 

405.7 

228.4 

24.94 

12.70 

340 

zo.o 

21.44997 

36.47 

430.5 

244.0 

24.67 

12.73 

343 

22.0 

19,52454 

38.79 

479.3 

274.4 

24.18 

12.76 

351 

24.0 

17.92748 

40.88 

527.2 

304,1 

23.78 

12.77 

358 

26,0 

16.58029 

42.77 

574.5 

333.2 

23,45 

12.77 

366 

28.0 

15.42767 

44.50 

621.1 

361.8 

23.17 

12.77 

374 

30.0 

14.42969 

46.09 

667.2 

390.0 

22.94 

12,76 

383 

32,0 

13.55682 

47.56 

712.9 

417.8 

22,74 

12.75 

391 

34,0 

12.78666 

48.94 

758.2 

445.3 

22.57 

12.75 

399 

36.0 

12.10191 

50.22 

803.2 

472.6 

22.42 

12.74 

407 

38.0 

11.48897 

51.43 

847.9 

499.7 

22.29 

12.73 

415 

40.0 

10.93700 

52.57 

892.3 

526.6 

22.17 

12.72 

423 

45.0 

9.77011 

55.17 

1002.5 

593.1 

21.93 

12.69 

443 

50.0 

8.83425 

57,47 

1111.7 

658,9 

21,74 

12.67 

462 

55,0 

6.06626 

59.53 

1220.0 

724.1 

21.60 

12*66 

460 

60.0 

7.42414 

61.41 

1327.7 

788.9 

21.46 

12.64 

498 

65.0 

6.87890 

63.12 

1434.8 

853.3 

21.38 

12.63 

515 

70.0 

6.40968 

64.70 

1541.6 

917.5 

21.30 

12.62 

531 

75.0 

6.00193 

66.17 

1647.9 

981.4 

21.24 

12.61 

547 

80.0 

5.64370 

67.54 

1754.0 

1045.2 

21.18 

12.60 

563 

85.0 

5.32650 

68.82 

1859.8 

1108.8 

21.14 

12.59 

578 

90.0 

5.04359 

70.03 

1965.3 

1172.2 

21.10 

12.59 

593 

95.0 

4.78963 

71.17 

2070.7 

1235.6 

21.06 

12.58 

607 

100.0 

4.56034 

72.25 

2176,0 

1298.8 

21.04 

12.57 

621 
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PROVISIONAL THERMODYNANIC PROPERTIES OF HELIUM-4 


4 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

110.0 

4.16253 

74.25 

2386.1 

1425.1 

20.99 

12.56 

649 

120.0 

3.82916 

76.08 

2595.8 

1551.1 

20.95 

12.56 

675 

130.0 

3.54564 

77,75 

2805.1 

1677.0 

20.92 

12.55 

700 

140.0 

3.30148 

79,30 

3014.2 

1802.6 

20.90 

12.54 

724 

150.0 

3.06897 

80.74 

3223.2 

1928.2 

20.68 

12.54 

748 

160.0 

2.90230 

82.09 

3431.9 

2053.6 

20.67 

12.54 

770 

170.0 

2.73700 

83,35 

3640.5 

2179.0 

20.85 

12.53 

792 

180.0 

2.58959 

84.55 

3849.0 

2304*3 

20.84 

12.53 

814 

190.0 

2.45730 

85.67 

4057.4 

2429.5 

20.84 

12.53 

835 

200.0 

2.33790 

86.74 

4265,7 

2554.7 

20.83 

12.52 

855 

210.0 

2.22960 

87.76 

4474,0 

2679.9 

20.82 

12.52 

875 

220.0 

2.13091 

88.73 

4682,2 

2805.0 

20.82 

12.52 

894 

230.0 

2.04061 

89.65 

4890.3 

2930.0 

2 0.81 

12.52 

913 

240.0 

1.95766 

90.54 

5098,4 

3055.1 

20.81 

12.52 

932 

250.0 

1.88120 

91,39 

5306.5 

3180.1 

20.81 

12.51 

950 

260.0 

1.81050 

92.20 

5514,5 

3305 .1 

20.80 

12o51 

968 

270.0 

1.74492 

92,99 

5722,5 

3430.1 

20.80 

12.51 

986 

280.0 

1.68394 

93.74 

5930.5 

3555,1 

20.80 

12.51 

1003 

290.0 

1.62707 

94.47 

6138.5 

3680 .0 

20.80 

12.51 

1020 

300.0 

1.57393 

95.18 

6346.4 

3805.0 

20.79 

12.51 

1037 

310.0 

1.52415 

95.86 

6554.4 

3929.9 

20.79 

12.51 

1053 

320.0 

1.47742 

96,52 

6762.3 

4054.8 

20.79 

12.51 

1070 

330.0 

1,43347 

97.16 

6970.2 

4179.7 

20.79 

12.51 

1086 

340.0 

1.39207 

97,78 

7178.1 

4304.6 

20.79 

12.51 

1101 

350.0 

1.35299 

98.38 

7386.0 

4429.5 

20.79 

12.50 

1117 

360*0 

1.31604 

98.97 

7593.9 

4554.4 

20.79 

12.50 

1132 

370.0 

1.28106 

99.54 

7801.7 

4679.2 

20.79 

12.50 

1147 

380.0 

1.24789 

100.09 

8009.6 

4804.1 

20.79 

12.50 

1162 

390.0 

1.21640 

100.63 

8217,4 

4928.9 

20.79 

12.50 

1177 

400.0 

1.18646 

101.16 

8425,3 

5053.8 

20 .78 

12.50 

1191 

420.0 

1.13078 

102.17 

8841.0 

5303.5 

20.78 

12.50 

1220 

440.0 

1.08010 

103.14 

9256.6 

5553.2 

20.78 

12.50 

1248 

460.0 

1,03377 

104.06 

9672.3 

5802.6 

20.78 

12.50 

1275 

480.0 

0.99125 

104.95 

10087.9 

6052.5 

20.78 

12.50 

1302 

S'OO.O 

0.95208 

105.80 

10503.5 

6302.1 

20.78 

12.50 

1328 

550.0 

0.86650 

107.78 

11542.6 

6926.2 

20.78 

12.50 

1391 

600.0 

0.79502 

109.59 

12581.6 

7550 ,2 

20.78 

12,49 

1452 

650.0 

0,73444 

111.25 

13620.6 

8174.1 

20.78 

12.49 

1510 

700.0 

0.68244 

112.79 

14659.6 

87 98.0 

20.78 

12.49 

1566 

750.0 

0.63731 

114.22 

15698.5 

9422.0 

20.78 

12.49 

162^0 

800.0 

0.59777 

115.56 

16737.5 

10045.9 

20.78 

12.49 

1673 

850.0 

0.56286 

116.62 

17776.5 

10669.7 

20.78 

12.49 

1723 

900.0 

0.53179 

118.01 

18815.5 

11293.6 

20.78 

12.49 

1773 

950.0 

0.50398 

119.13 

19854.5 

11917,4 

20.78 

12.49 

1821 

1000.0 

0.47893 

120.20 

20893.5 

12541.3 

20.78 

12.49 

1867 

1100*0 

0.43562 

122,18 

22971,5 

13789.0 

20.78 

12.49 

1958 

1200.0 

0.39949 

123.99 

25049,5 

15036.6 

20.76 

12.49 

2044 

1300.0 

0.36890 

125,65 

27127,6 

16264.2 

20.78 

12.49 

2127 

1400*0 

0.34266 

127,19 

29205,7 

17531.8 

20.78 

12.49 

2206 

1500.0 

0.31990 

128.63 

31283.8 

18779.4 

20.78 

12.49 

2283 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


5 ME6A-NEHT0NS/HETER SQUARED ISOBAR 


JEHP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

2,5 

47.45441 

5.35 

125.9 

20 .6 

5,99 

4.98 

474 

3«fl 

46.95932 

6.60 

129.4 

22.9 

7.70 

6.84 

470 

, 3*5 

46*54311 

7.87 

133.5 

26*1 

8.62 

7.84 

467 

4.0 

46.17043 

9.05 

137.9 

29.6 

9.06 

6.30 

464 

4.5 

45.81759 

10.13 

142.5 

33.4 

9.34 

8.53 

460 

5.0 

45.46831 

11.13 

147.3 

37.3 

9.59 

8.69 

455 

5.5 

45.11115 

12.06 

152.1 

41.3 

9.88 

8.84 

451 

6.0 

44.73787 

12.93 

157.2 

45.4 

10.24 

9.00 

446 

6.5 

44.34236 

13.77 

162.4 

49.6 

10.66 

9.18 

441 

7.0 

43.91998 

14.58 

167.8 

54.0 

11.16 

9.38 

437 

7.5 

43.46707 

15.37 

173.6 

58.5 

11.73 

9.60 

432 

0.0 

42.98074 

16.14 

179.6 

63.3 

12.37 

9.83 

427 

0.5 

42.45865 

16,91 

186.0 

68.2 

13.08 

10.06 

422 

9.0 

41.89893 

17.68 

192.7 

73.3 

13.85 

10.29 

417 

9.5 

41.30024 

18.45 

199.8 

78.7 

14.67 

10.52 

412 

10.0 

40.66175 

19.23 

207.4 

64.4 

15.55 

10.74 

407 

11.0 

39.26562 

20.80 

223.8 

96.5 

17.43 

11.16 

397 

12.0 

37.72051 

22.40 

242.2 

109.7 

19.39 

11.53 

388 

13.0 

36.05568 

24.02 

262.6 

123,9 

21.26 

11.85 

380 

14.0 

34.32152 

25.66 

284.7 

139.0 

22.84 

12.11 

373 

15.0 

32.58174 

27.28 

308.1 

154.7 

23.99 

12.31 

369 

16.0 

30.89699 

28.85 

332.5 

170.7 

24.68 

12.46 

366 

17.0 

29.31035 

30.36 

357.4 

186.8 

24.99 

12.57 

365 

18.0 

27,84324 

31.79 

362.4 

202.8 

25.04 

12.65 

366 

19.0 

26.50006 

33.14 

407,4 

218,7 

24.94 

12.71 

367 

20.0 

25.27510 

34.42 

432.2 

234.4 

24.76 

12.75 

369 

22.0 

23.13780 

36.76 

481,4 

265.3 

24.34 

12.80 

374 

24.0 

21.34357 

38.86 

529.6 

295.4 

23.94 

12.82 

381 

26.0 

19.81739 

40.76 

577,2 

324.9 

23.60 

12.83 

387 

28.0 

18.50252 

42.50 

624.1 

353.8 

23.31 

12.83 

394 

30.0 

17,35692 

44.10 

670.5 

382.4 

23,07 

12.82 

401 

32.0 

16.34911 

45.58 

716.4 

410.6 

22.87 

12.81 

409 

34.0 

15.45516 

46.96 

762.0 

438.4 

22.69 

12.80 

416 

36.0 

14.65647 

48.25 

807.2 

466.0 

22.54 

12.79 

423 

38.0 

13,93837 

49.47 

852.1 

493.4 

22.41 

12.78 

431 

40.0 

13.28912 

50.61 

896.6 

520.6 

22.29 

12.76 

43 8 

45.0 

11.90859 

53.23 

1007.6 

587.7 

22.04 

12.74 

456 

50.0 

10.79377 

55.54 

1117.3 

654.1 

21.85 

12.72 

474 

55.0 

9.67412 

57,61 

1226.2 

719.8 

21.70 

12.69 

492 

60.0 

9.10209 

59.49 

1334.4 

785.0 

21.57 

12.68 ' 

509 

65.0 

8.44446 

61.22 

1442.0 

849.8 

21.47 

12.66 

525 

70.0 

7.87729 

62.81 

1549.1 

914.3 

21.39 

12.65 

541 

75,0 

7,38293 

64*26 

1655*8 

976.6 

21.31 

12.64 

557 

60.0 

6,94805 

65.65 

1762,3 

1042.6 

21.25 

12.63 

572 

85.0 

6.56240 

66.94 

1868.4 

1106.5 

21.20 

12.62 

587 

90.0 

6.21799 

68.15 

1974.3 

1170.2 

21.16 

12.61 

602 

95.0 

5.90845 

69.29 

2080.0 

1233.7 

21.12 

12.60 

616 

100.0 

5.62869 

70*37 

2185,5 

1297,2 

21.09 

12.60 

63 0 


88 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM~4 
5 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

5.14268 

72.38 

2396.1 

120.0 

4.73475 

74.21 

2606.1 

130,0 

4.38735 

75.89 

2815.8 

140.0 

4.08784 

77.44 

3025.2 

150. 0 

3.82666 

78.88 

3234.4 

160.0 

3.59744 

80.23 

3443.4 

170.0 

3.39410 

81.50 

3652.1 

160.0 

3.21262 

82.69 

3860.8 

190.0 

3.04964 

83.82 

4069.3 

200.0 

2.90246 

64,89 

4277.8 

210.0 

2.76888 

85.90 

4486.2 

220.0 

2.64708 

86.87 

4694,5 

230.0 

2.53558 

87.80 

4902.7 

240.0 

2.43311 

88.68 

5110.9 

250.0 

2.33662 

89.53 

5319.0 

260.0 

2.25120 

90.35 

5527,1 

270.0 

2.17010 

91,14 

5735.2 

280.0 

2. 09464 

91.89 

5943.2 

290.0 

2.02426 

92,62 

6151.2 

300.0 

1.95846 

93*. 33 

6359.2 

310.0 

1.69681 

94*01 

6567.1 

320.0 

1.83892 

94,67 

6775.1 

330.0 

1,78447 

95,31 

6983.0 

340.0 

1.73315 

95.93 

7190.9 

350,0 

1.68470 

96.53 

7398.8 

360.0 

1.63888 

97.12 

7606.7 

370.0 

1.59550 

97.69 

7814.6 

380.0 

1.55435 

98.24 

8022,5 

390.0 

1,51527 

98.78 

8230.3 

400.0 

1.47811 

99.31 

8436.2 

420.0 

1.40900 

100.32 

8853.9 

440.0 

1.34606 

101,29 

9269.5 

460,0 

1.28851 

102.21 

9685.2 

480*0 

1.23567 

103.10 

10100.8 

500.0 

1.18700 

103.95 

10516.4 

550.0 

1.08059 

105.93 

11555,4 

600.0 

0.99168 

107.73 

12594.4 

650.0 

0.91629 

109.40 

13633.3 

700.0 

0.85155 

110.94 

14672.2 

750,0 

0.79535 

112.37 

15711.1 

800.0 

0.74610 

113.71 

16750.0 

850,0 

0.70260 

114.97 

17789.0 

900.0 

0.66389 

116.16 

18827.9 

950.0 

0.62922 

117.28 

19866.8 

1000.0 

0.59799 

118.35 

20905.7 

1100.0 

0.54398 

120.33 

22983,6 

1200.0 

0.49892 

122,14 

25061,5 

1300.0 

0.46076 

123.80 

27139.5 

1400.0 

0.42801 

125.34 

29217.4 

1500.0 

0.39961 

126.77 

31295.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1423.8 

21.03 

12.59 

656 

1550,1 

20.99 

12.58 

682 

1676.2 

20.95 

12,57 

707 

1802.1 

20.93 

12.56 

731 

1927.8 

20.91 

12,56 

754 

2053.4 

20.89 

12.55 

777 

2179.0 

20.87 

12.55 

798 

2304,4 

20.86 

12.54 

620 

2429.6 

20.85 

12.54 

840 

2555,1 

20.84 

12.54 

861 

2680 .3 

20.83 

12.53 

880 

2805.5 

20.83 

12.53 

900 

2930 .7 

20.82 

12.53 

919 

3055.8 

20.82 

12.63 

93-7 

3180.9 

20.81 

12,52 

955 

3306.0 

20.81 

12.52 

973 

3431.1 

20.61 

12.52 

991 

3556.1 

20.80 

12.52 

1008 

3681.1 

20,80 

12,52 

1025 

3806.1 

20.80 

12.52 

1041 

3931,1 

20.80 

12.52 

1058 

4056.0 

20.79 

12.52 

1074 

4181.0 

20.79 

12.51 

1090 

4305.9 

2 0,79 

12.51 

1105 

4430 .9 

20.79 

12.51 

1121 

4555.6 

20.79 

12.51 

1136 

4680 .7 

20.79 

12.51 

1151 

4805,6 

20.79 

12.51 

1166 

4930,5 

20,79 

12.51 

1181 

5055.4 

20.79 

12,51 

1195 

5305.1 

20.78 

12.51 

1223 

5554.9 

20.78 

12.51 

1251 

5804.6 

2 0.78 

12.51 

1278 

6054.3 

20.78 

12.50 

1305 

6304.0 

20.78 

12.50 

1331 

6926.2 

20,78 

12.50 

1394 

7552.3 

20.78 

12.50 

1455 

8176.4 

20.78 

12.50 

1513 

8800.4 

20.78 

12.50 

1569 

9424.4 

20.78 

12.50 

1623 

10048.4 

20.78 

12.50 

1675 

10672.3 

20.78 

12.49 

1725 

11296.3 

20.78 

12.49 

1775 

11920.2 

20.78 

12.49 

1822 

12544.1 

20.7 8 

12.49 

1869 

13791.9 

20.78 

12.49 

1959 

15039,7 

20,78 

12.49 

2045 

16287.4 

20.78 

12.49 

2128 

17535 ,2 

20,78 

12.49 

2207 

18782.9 

20.78 

12.49 

2284 
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PROVISIONAL THERHOOYNAHIC PROPERTIES OF HElIUH-4 
6 MEGA-NEMTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

3t0 

48.17717 

6,19 

149.2 

24.6 

8.18 

7.12 

496 

3.5 

47.73823 

7.51 

153.5 

27.8 

8.92 

8.06 

493 

4.0 

47.36798 

8.73 

158.0 

31.4 

9.22 

6.45 

490 

4 .5 

47.03259 

9.82 

162.7 

35,1 

9.37 

8.62 

487 

5.0 

46,71131 

10.82 

167.4 

38.9 

9.51 

8.71 

484 

5.5 

46.39059 

11.73 

172.2 

42.9 

9.70 

6.60 

480 

6.0 

46,06119 

12.56 

177,1 

46.8 

9.95 

6.91 

476 

6.5 

45.71662 - 

13.39 

182.2 

50.9 

10.28 

9.06 

472 

7.0 

45.35218 

14.17 

187.4 

55.1 

10.68 

9.23 

468 

7.5 

44.96441 

14.92 

192.9 

59.4 

11.15 

9.42 

464 

3.0 

44.55067 

15.66 

198.6 

63.9 

11.68 

9.63 

460 

8.5 

44*10899 

16.38 

204*5 

68.5 

12.27 

9.84 

455 

9.0 

43.63785 

17.10 

210.8 

73.3 

12.91 

10.07 

451 

9.5 

43.13617 

17.82 

217.5 

78.4 

13.60 

10.29 

447 

10.0 

42,60321 

16.54 

224.4 

83.6 

14.33 

10.51 

443 

11.0 

41.44259 

19.97 

239,5 

94,8 

15.90 

10.93 

434 

12.0 

40.15892 

21.43 

256.3 

106.9 

17.57 

11.32 

425 

13.0 

38.76435 

22.90 

274.7 

119.9 

19,26 

11.66 

417 

14.0 

37.28242 

24.39 

294.8 

-133.8 

20.85 

11.95 

410 

15.0 

35.74806 

25.88 

316.3 

148.5 

22.23 

12.18 

40 4 

16.0 

34.20322 

27.35 

339.1 

163.7 

23.30 

12.37 

399 

17.0 

32.68908 

28.76 

362.8 

179,2 

24.02 

12.51 

396 

18.0 

31.23839 

30.17 

387.1 

195.0 

24.44 

12.62 

395 

19.0 

29,87177 

31.50 

411.6 

210.7 

24.62 

12.70 

394 

20.0 

28.59837 

32.76 

436.2 

226.4 

24.64 

12.76 

395 

22.0 

26.32945 

35.10 

485.3 

257.4 

24,41 

12.63 

398 

24.0 

24.39236 

37.21 

533,8 

287,8 

24.07 

12.86 

403 

26.0 

22.72881 

39.12 

581.6 

317,6 

23.74 

12.88 

408 

26.0 

21.23630 

40.87 

628.8 

346.9 

23.44 

12.88 

414 

30.0 

20.02301 

42.48 

675.4 

375.8 

23.19 

12.87 

420 

.32.0 

18.90658 

43.97 

721.6 

404.2 

22.97 

12.86 

427 

34.0 

17.91204 

45.35 

767,3 

432.3 

22.79 

12,85 

433 

36.0 

17.01989 

46.65 

812,7 

460*2 

22.63 

12.84 

440 

36.0 

16.21470 

47.87 

857.8 

487.8 

22.49 

12.82 

447 

40.0 

15*43409 

49.02 

902.7 

515.2 

22.37 

12.61 

454 

45.0 

13.92196 

51.64 

1013.9 

582.9 

22.12 

12.78 

471 

50.0 

12.65170 

53.96 

1124.0 

649.7 

21.92 

12.75 

487 

55.0 

11.59790 

56.04 

1233.2 

715.8 

21.77 

12.73 

504 

60.0 

10.70924 

57,93 

1341.7 

781,4 

21.64 

12,71 

520 

65.0 

9.94947 

59.66 

1449.6 

846.6 

21.54 

12.69 

536 

70,0 

9.29225 

61.25 

1557.1 

911.4 

21,45 

12.68 

552 

75.0 

8.71796 

62,73 

1664.2 

975.9 

21.37 

12.66 

567 

80.0 

8.21172 

64.11 

1770.9 

1040.2 

21.31 

12.65 

582 

35.0 

7.76199 

65.40 

1877.3 

1104.3 

21.26 

12.64 

596 

90.0 

7.35973 

66.61 

1983.4 

1168.2 

21-21 

12.63 

BID 

95.0 

6.99772 

67.76 

2089.4 

1231.9 

21.17 

12.63 

624 

100.0 

6.67016 

68.84 

2195,1 

1295.5 

21.13 

12.62 

638 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


6 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



H/S 

IIQ.O 

6.10025 

70.85 

2406.1 

1422.5 

21,07 

12,60 

664 

120.0 

5.62108 

72.68 

2616.5 

1549.1 

21.02 

12.59 

690 

130.0 

5.21242 

74.36 

2826.5 

1675.4 

20 .96 

12.59 

714 

140.0 

4.B5965 

75.92 

3036.2 

1801.5 

20.95 

12.58 

738 

IBO .0 

4.55197 

77.36 

3245.6 

1927.4 

20.93 

12.57 

761 

160. 0 

4.26119 

78.71 

3454.7 

2053.2 

20 .91 

12.57 

783 

170.0 

4.04101 

79.98 

3663.7 

2178.9 

20 .89 

12.56 

804 

180.0 

3.82649 

81.17 

3872.5 

2304.5 

20 .87 

12.56 

826 

ISO .0 

3.63371 

62.30 

4081.2 

2430.0 

20 .86 

12.55 

846 

200.0 

3.45950 

83.37 

4289.8 

2555.4 

20.85 

12.55 

866 

210.0 

3.30130 

84.39 

4498.3 

2680.7 

20 .84 

12.54 

866 

220.0 

3.15698 

85.36 

4706.7 

2806.0 

20 .84 

12,54 

905 

230.0 

3.02479 

86.28 

4915.0 

2931.3 

20.83 

12,54 

924 

240.0 

2.90325 

87.17 

5123.2 

3056.5 

20.82 

12.54 

942 

250.0 

2.79112 

88.02 

5331.4 

3181.7 

20.82 

12.53 

960 

260.0 

2.66736 

88*84 

5539.6 

3306.9 

20.81 

12.53 

978 

270.0 

2.59104 

89.62 

5747.7 

3432.0 

20 .61 

12.53 

995 

260.0 

2.50141 

90.38 

5955.8 

3557.1 

20.81 

12,53 

1012 

290.0 

2.41777 

91.11 

6163.8 

3682.1 

20.80 

12.53 

1029 

300.0 

2.33956 

91.81 

6371.9 

3807.2 

20.80 

12,53 

1046 

310.0 

2.26625 

92.50 

6579.8 

3932.2 

20 .80 

12,52 

1062 

320.0 

2.19740 

93.16 

6787.8 

4057.2 

20.80 

12.52 

1078 

330.0 

2.13262 

93.80 

6995.8 

4182.2 

20.79 

12.52 

1094 

340.0 

2.07155 

94.42 

7203,7 

4307.2 

20.79 

12.52 

1109 

350.0 

2.01388 

95. 02 

7411.6 

4432.2 

20.79 

12.52 

1125 

360.0 

1.95934 

95.61 

7619,5 

4557,2 

20 .79 

12.52 

1140 

370.0 

1.90767 

96.17 

7827.4 

4682.1 

20.79 

12.52 

1155 

380.0 

1.85866 

96.73 

8035.3 

4807.1 

20.79 

12.52 

1170 

390.0 

1*81211 

97.27 

8243.2 

4932.0 

20.79 

12.52 

1184 

400.0 

1.76783 

97.80 

8451.0 

5056.9 

20.79 

12.52 

1199 

420.0 

1.68547 

98.81 

8866.7 

5306.8 

20.78 

12.51 

1227 

440.0 

1.61044 

99.78 

9262.4 

5556.6 

20.78 

12.51 > 

1255 

460.0 

1.54180 

100.70 

9698.0 

5606.4 

20.78 

12.51 

1262 

480.0 

1.47878 

101.58 

10113,6 

6056.1 

20.78 

12.51 

1308 

500.0 

1.42071 

102.43 

10529.2 

6305.9 

20.78 

12.51 

1334 

550.0 

1.29369 

104.41 

11568,2 

6930.2 

20.78 

12.51 

1397 

BOO.O 

1.18751 

106.22 

12607.1 

7554.4 

20.78 

12.51 

1457 

650.0 

1.09744 

107.68 

13646.0 

8178.6 

20 .78 

12.50 

1515 

700 .0 

1.02006 

109.42 

14684.9 

8802.7 

20.78 

12.50 

1571 

750.0 

0.95287 

110.86 

15723.7 

9426.8 

20.78 

12.50 

1625 

800.0 

0.89399 

112.20 

16762.6 

10050.9 

20.78 

12.50 

1677 

850.0 

Q. 84195 

113 . 46 

17801.4 

10674.9 

20.78 

12.50 

1727 

900.0 

0.79564 

114.65 

18840.3 

112 98 . 9 

20.78 

12.50 

1777 

950.0 

0.75415 

115.77 

19879.1 

11922.9 

20.78 

12.50 

1824 

1000.0 

0.71678 

116.83 

20918.0 

12546,9 

20.78 

12.50 

1871 

1100. 0 

0.65213 

118.62 

22995.7 

13794.9 

20 .78 

12.50 

1961 

1200.0 

0.59818 

120.62 

25073.6 

15042.8 

20.78 

12.49 

2047 

1300.0 

0.55247 

122.29 

27151.3 

16290.7 

20.78 

12.49 

2129 

1400.0 

0.51325 

123.83 

29229.2 

17538.5 

20.78 

12.49 

2209 

1500.0 

0.47922 

125.26 

31307.0 

18786.3 

20.78 

12.49 

2285 
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PROVISIONAL thermodynamic PROPERTIES OF HELIUM-4 


7 HE6A-NEHT0NS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

3.Q 

49.30507 

5.75 

168.4 

. 3.5 

48.62807 

7.16 

173.0 

4.0 

48.44857 

8.42 

177.7 

4.5 

48.11961 

9.54 

162.4 

5,0 

47.81487 

10.54 

187.2 

5.5 

47 i 51814 

11.45 

191.9 

6.0 

47.21886 

12.29 

196,8 

6.5 

46.90964 

13,06 

201.7 

7,0 

46.56610 

13.84 

206.6 

7.5 

46.24404 

14.56 

212.1 

6.0 

45.86109 

15.27 

217.5 

8.5 

45.49536 

15.36 

223.3 

9.0 

45.08546 

16.64 

229.2 

9.5 

44.65043 

17.32 

235.5 

10.0 

44.18962 

17.99 

242.1 

11.0 

43.18964 

19.34 

256.2 

12.0 

42.08636 

20.69 

271.8 

13.0 

40.88597 

22.06 

288.8 

14.0 

39.60101 

23.43 

307.4 

15.0 

38.25114 

24.81 

327.3 

16.0 

36.86242 

26.18 

346*6 

17.0 

' 35.46463 

27.54 

371.0 

18.0 

34.08701 

28.87 

394.2 

19.0 

32.75401 

30.15 

418.0 

20.0 

31.48286 

31.39 

442.2 

22.0 

29.15880 

33.71 

490.8 

24.0 

27.12928 

35.82 

539.3 

26.0 

25.36369 

37.74 

587.3 

28.0 

23.82075 

39.50 

634.7 

30.0 

22.46237 

41.11 

681.5 

32.0 

21.25699 

42.61 

727.9 

34.0 

20.17940 

44.00 

773.8 

36.0 

19.20960 

45,30 

819.4 

38.0 

18.33161 

46.53 

864.6 

40.0 

17.53257 

47,68 

909.6 

45.0 

15.81592 

50.31 

1021.1 

50.0 

14.41115 

52.63 

1131.4 

55.0 

13.23941 

54.72 

1240,9 

60.0 

12.24675 

56.61 

1349,7 

65.0 

11.39480 

58.34 

1457,9 

70.0' 

10.65546 

59.94 

1565.6 

75.0 

10.00766 

61,42 

1672,9 

80.0 

9.43531 

62.60 

1779.8 

85.0 

8.92585 

64.09 

1886.4 

90.0 

8.46939 

65.31 

1992.8 

95.0 

8.05801 

66.46 

2098.9 

100.0 

7.68528 

67.54 

2204.8 


INTERNAL 

CP 

CV 

SPEED 

ENERGY 

J/HOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

26.4 

8.91 

7.53 

520 

29.6 

9.35 

8.38 

516 

33.2 

9.47 

8.67 

514 

37.0 

9.48 

8.74 

512 

40.8 

9.51 

8.76 

509 

44.6 

9.60 

8,79 

506 

48.5 

9.77 

8.86 

502 

52.5 

10.01 

8.96 

499 

56,5 

10,34 

9.10 

495 

60.7 

10.72 

9.27 

492 

65.0 

11.17 

9.46 

48 8 

69,4 

11.68 

9.66 

485 

74.0 

12.23 

9.87 

481 

78.7 

12.83 

10.08 

478 

83.7 

13.46 

10.30 

474 

94,1 

14.83 

10.72 

466 

105,4 

16.29 

11.12 

459 

117.6 

17.80 

11.47 

451 

•130.6 

19.29 

11.78 

444 

144.3 

20.67 

12.05 

437 

158,7 

21.66 

12.26 

431 

173.6 

22.84 

12.43 

427 

138. 9 

23.54 

12.57 

424 

204.3 

24.00 

12.67 

422 

219,8 

24.25 

12,75 

421 

250.7 

24.33 

12.85 

421 

281.3 

24,13 

12.90 

424 

311.3 

23.85 

12.92 

429 

340.8 

23.56 

12.92 

434 

369.9 

23,30 

12.92 

439 

398.6 

23.07 

12.91 

445 

426.9 

22.87 

12.90 

451 

455.0 

22.70 

12.88 

457 

482.8 

22.56 

12.87 

463 

510.4 

22.43 

12.86 

469 

578,5 

22.17 

12.82 

485 

645.7 

21,97 

12,79 

501 

712.2 

21.82 

12.77 

516 

778.1 

21.69 

12.74 

532 

843.5 

21.59 

12.72 

547 

908.6 

21.50 

12.71 

562 

973.4 

21.42 

12.69 

577 

1037.9 

21.36 

12.68 

591 

1102.2 

21.30 

12.67 

605 

1166.3 

21.25 

12.66 

619 

1230.2 

21.20 

12.65 

633 

1294.0 

21.17 

12.64 

646 
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provisional thermodynamic properties of helium-a^ 


7 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

110.0 

7.03573 

69.56 

2416.2 

12Q.0 

6.48859 

71.39 

2626.9 

130.0 

6.02123 

73,07 

2837,2 

lAQ.G 

5.61728 

74.63 

3047.1 

150.0 

5.26456 

76.08 

3256.7 

160*0 

4.95385 

77.43 

3466.1 

170.0 

4,67800 

78.70 

3675,2 

18G.0 

4,43144 

79.89 

3884,2 

190.0 

4.20970 

81.02 

4093.0 

200.0 

4.00921 

82.09 

4301.7 

210.0 

3,82702 

83.11 

4510,3 

220.0 

3.66074 

84.08 

4718.8 

230.0 

3.50836 

85.00 

4927.2 

240.0 

3.36819 

85.89 

5135.5 

250.0 

3.23882 

86.74 

5343.6 

260.0 

3.11905 

87.56 

5552.0 

270.0 

3.00784 

88.34 

5760.2 

280.0 

2.90431 

89.10 

5968.3 

290.0 

2.80768 

89.83 

6176.4 

300.0 

2.71728 

90.54 

6384,4 

310.0 

2.63253 

91.22 

6592.5 

320.0 

2.55291 

91.88 

6800.5 

330.0 

2.47797 

92.52 

7008,4 

340.0 

2.40731 

93.14 

7216.4 

350.0 

2,34057 

93.74 

7424.3 

360.0 

2.27744 

94.33 

7632.3 

370.0 

2.21762 

94.90 

7840.2 

380.0 

2.16087 

95.45 

8048.1 

390.0 

2.10695 

95,99 

8255.9 

400.0 

2.05566 

96.52 

8463.8 

420.0 

1.96022 

97,53 

8879.5 

440.0 

1.87325 

98.50 

9295.2 

460.0 

1.79367 

99.42 

9710.8 

480.0 

1.72058 

100.31 

10126,4 

500.0 

1.65321 

101.15 

10542.0 

550.0 

1.50580 

103.14 

11581.0 

600.0 

1.38253 

104.94 

12619.8 

650.0 

1.27790 

106.61 

13658.7 

700.0 

1.18799 

108.15 

14697.5 

750.0 

1.10990 

109.58 

15736.3 

800.0 

1.04143 

110.92 

16775.0 

850.0 

0.98092 

112.18 

17613.8 

900.0 

0.92705 

113,37 

18852.6 

950.0 

0.87879 

114.49 

19891.4 

1000.0 

0.83530 

115.56 

20930.2 

1100.0 

0.76006 

117.54 

23007.8 

1200.0 

0,69726 

119.34 

25DB5.5 

1300.0 

0.64403 

121.01 

27163.2 

1400.0 

0.59836 

122.55 

29240,9 

1500.0 

0.55873 

123.98 

31318.7 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1421.2 

21.10 

12.62 

672 

1548.1 

21.05 

12.61 

697 

1674.6 

21.01 

12.60 

721 

1600.9 

20.98 

12.59 

745 

1927*1 

20.95 

12.59 

767 

2053.0 

20.92 

12.58 

789 

2178.8 

20.91 

12.57 

811 

2304.6 

20.89 

12.57 

831 

2430.2 

20.88 

12.56 

852 

2555.7 

20.86 

12,56 

872 

2681.1 

20.85 

12.56 

691 

2806.5 

20.84 

12.56 

910 

2931,9 

20.84 

12.55 

929 

3057.2 

20.83 

12.55 

947 

3182.5 

20.82 

12.54 

965 

3307.7 

20.82 

12.54 

983 

3432.9 

20.81 

12.54 

iOOO 

3558.0 

20.81 

12.54 

1017 

3683.2 

20.61 

12.54 

1034 

3608.3 

20.80 

12.53 

1050 

3933.4 

20.80 

12.53 

1066 

4058.4 

20.80 

12.53 

1082 

4183.5 

20.80 

12.53 

1098 

4308.5 

20.79 

12.53 

1113 

4433,5 

20.79 

12.53 

1129 

4558.5 

20.79 

12.53 

1144 

4683.5 

20.79 

12.53 

1159 

4808.5 

20.79 

12.52 

1173-« 

4933.5 

20.79 

12.52 

1188 

5056.5 

20.79 

12.52 

1202 

5308.4 

20.78 

12.52 

123 0 

5558.2 

20.78 

12.52 

1258 

5608.1 

20.78 

12.52 

1285 

6057.9 

20.78 

12.52 

1311 

6307.7 

20.78 

12.52 

1337 

6932.1 

20.78 

12.51 

140 0 

7556.5 

20.78 

12.51 

1460 

8180.8 

20.78 

12.51 

1518 

8605.0 

20.78 

12.51 

1573 

9429.2 

20.78 

12.51 

1627 

10053.3 

20,78 

12.50 

1679 

10677.5 

20.78 

12,50 

1729 

11301.6 

20.78 

12.50 

1778 

11925.7 

20.78 

12.50 

1826 

12549.7 

20.78 

12.50 

1873 

13797.8 

20.78 

12.50 

1962 

15045,9 

20.78 

12,50 

2048 

16293.9 

20.78 

12.50 

2131 

17541.6 

20.78 

12.50 

2210 

18789.8 

20.78 

12.50 

2286 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
8 MEGA-MEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

3.5 

49.84110 

6.81 

192.0 

4.0 

49.44240 

8.13 

196.9 

4.5 

49.11144 

9.28 

201.8 

5.0 

48.61506 

10.29 

206,6 

5.5 

48,53382 

11.20 

211.4 

6.0 

48.25552 

12.04 

216,2 

6.5 

47.97210 

12.81 

221.1 

7.0 

47.67807 

13.55 

226.0 

7.5 

47.36962 

14.26 

231.1 

8.0 

47.04404 

14.94 

236.4 

6.5 

46.69942 

15.61 

241.9 

9.0 

46.33440 

16.26 

247,7 

9,5 

45.94805 

16.91 

253.7 

10.0 

45.53975 

17.55 

259.9 

11.0 

44.65620 

18.83 

273.3 

12.0 

43.68386 

20.11 

288.0 

13.0 

42.62645 

21.39 

304.0 

14.0 

41.49169 

22.68 

321,4 

15.0 

40.29171 

23.97 

340.2 

16.0 

39.04311 

25,26 

360.2 

17.0 

37,76625 

26.54 

381.3 

18.0 

36.48334 

27.81 

403.5 

19.0 

35.21595 

29.04 

426.4 

20.0 

33.98254 

30.25 

449.8 

22.0 

31.66793 

32.53 

497,6 

24.0 

29.59357 

34.62 

545.6 

26.0 

27.75921 

36.54 

593,8 

26.0 

26.14004 

38.31 

641.4 

30.0 

24.70545 

39.93 

688.4 

32.0 

23.42684 

41.43 

735.0 

34.0 

22.27990 

42.83 

781.1 

36.0 

21.24472 

44.14 

826.9 

36.0 

20.30508 

45.36 

872.3 

40.0 

19.44782 

46.52 

917.4 

45.0 

17.59872 

49.15 

1029.1 

50.0 

16.07727 

51.48 

1139.7 

55.0 

14.80194 

53.57 

1249.3 

60.0 

13.71680 

55.47 

1358.3 

65.0 

12.78196 

57.20 

1466.6 

70.0 

11.96805 

56.80 

1574,5 

75.0' 

11.25293 

60.29 

1682.0 

80.0 

10.61956 

61.67 

1789.1 

65.G 

10.05463 

62.96 

1895.9 

'90.0 

9.54756 

64.18 

2002.4 

95.0 

9.08983 

65.33 

2108,7 

100.0 

8.67455 

66.42 

2214,8 


INTERNAL 

CP 

CV 

SPEED 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



H/S 

31.5 

9.94 

8,78 

537 

35.1 

9.82 

8.94 

535 

38.9 

9.67 

8.92 

533 

42.7 

9.57 

6.85 

531 

46.6 

9.56 

8.82 

529 

50.4 

9.65 

8.83 

526 

54.3 

9.62 

8.89 

523 

58.2 

10.08 

9.00 

520 

62.3 

10.40 

9,14 

517 

66.4 

10.79 

9.31 

514 

70.6 

11,23 

9.49 

511 

75.0 

11.71 

9.69 

508 

79.5 

12.24 

9.90 

505 

64.2 

12.81 

10.11 

502 

94.2 

14.03 

10.53 

495 

104.9 

15.34 

10.93 

488 

116.4 

16.70 

11.30 

481 

128.6 

18.07 

11.62 

474 

' 141.6 

19.40 

11.91 

468 

155.3 

20.62 

12.15 

462 

169.5 

21.68 

12.35 

457 

184.2 

22.55 

12,51 

452 

199.2 

23.20 

12.63 

449 

214.4 

23.66 

12.73 

447 

245.0 

24.08 

12.86 

445 

275.5 

24.06 

12.92 

446 

305.6 

23.90 

12.96 

449 

335.3 

23.65 

12.97 

453 

364.6 

23.40 

12.97 

458 

393.5 

23.17 

12.96 

463 

422.0 

22.96 

12.95 

468 

450.3 

22.78 

12.93 

473 

478.3 

22.63 

12.92 

479 

506.0 

22.49 

12.90 

465 

574.5 

22.22 

12,86 

499 

642,0 

22.01 

12,83 

514 

708.8 

21.86 

12.80 

529 

775.0 

21.73 

12.77 

544 

640.7 

21.62 

12.75 

558 

906*0 

21,53 

12.73 

573 

971.0 

21*46 

12.72 

587 

1035.7 

21.39 

12.70 

601 

1100.2 

21.33 

12.69 

615 

1164.5 

21.28 

12.68 

626 

1228.6 

21.24 

12.67 

641 ■ 

1292.5 

21.20 

12,66 

655 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
8 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

ilO.O 

7.94956 

63.44 

2426.4 

1420.0 

21.13 

12.64 

680 

120.0 

7.33766 

70.27 

2637.4 

1547.1 

21.08 

12,63 

704 

130.0 

6.81415 

71.96 

2847.9 

1673.9 

21.03 

12.62 

728 

140.0 

6.36104 

73.51 

3058.1 

1800.4 

21.00 

12.61 

751 

150.0 

5.96493 

74.96 

3267.9 

1926.7 

20.97 

12.60 

774 

160.0 

5.61565 

76.31 

3477,4 

2052.8 

20.94 

12.59 

796 

170.0 

5.30529 

77.58 

3686.7 

2178.8 

20.92 

12.59 

817 

180.0 

5,02765 

78.78 

3895.8 

2304.6 

20.90 

12.58 

837 

190.0 

4.77780 

79.91 

4104.8 

2430.3 

20.89 

12.58 

858 

200.0 

4.55173 

80.98 

4313.6 

2556.0 

20.87 

12.57 

877 

210.0 

4.34619 

82.00 

4522.3 

2681.5 

20.86 

12.57 

897 

220.0 

4.15850 

82.97 

4730.8 

2807.0 

20.65 

12.56 

915 

230.0 

3.98640 

83.89 

4939.3 

2932.5 

20.84 

12,56 

934 

240.0 

3.82803 

84*78 

5147*7 

3057.8 

20.84 

12.56 

952 

250.0 

3.68181 

85.63 

5356.1 

3183.2 

20.83 

12.55 

970 

260.0 

3.54637 

86.45 

5564.4 

3308.5 

20.83 

12.55 

987 

270.0 

3.42057 

87.23 

5772.6 

3433.7 

20.62 

12.55 

1005 

280.0 

3.30341 

87.99 

5980.6 

3559.0 

20.62 

12,55 

1021 

290.0 

3.19403 

86.72 

6188.9 

3684.1 

20.81 

12.55 

1038 

300.0 

3.09167 

89.43 

6397.0 

3809.3 

20,81 

12.54 

1054 

310.0 

2.99568 

90*11 

6605.0 

3934.5 

20.80 

12.54 

1070 

320.0 

2.90548 

90.77 

6813.1 

4059,6 

20.60 

12.54 

1086 

330.0 

2.62056 

91.41 

7021.1 

4184.7 

20.80 

12.54 

1102 

340.0 

2.74047 

92.03 

7229.1 

4309.8 

20.60 

12,54 

1117 

350.0 

2.66481 

92.63 

7437.0 

4434.8 

20.79 

12.54 

1133 

360.0 

2.59321 

93.22 

7644.9 

4559.9 

20.79 

12.53 

1148 

370.0 

2.52537 

93.79 

7852.9 

4664.9 

20.79 

12.53 

1162 

360.0 

2.46099 

94.34 

8060.8 

4809.9 

20.79 

12.53 

1177 

390.0 

2.39981 

94. 86 

8268.7 

4935.0 

20.79 

12.53 

1192 

400.0 

2.34160 

95.41 

8476.5 

5060.0 

20.79 

12.53 

1206 

420.0 

2.23326 

96.42 

8892.2 

5309.9 

20.79 

12,53 

1234 

440.0 

2.13451 

97.39 

9307.9 

5559.9 

20.78 

12.53 

1261 

460.0 

2.04412 

98.32 

9723.6 

5809.8 

20.78 

12.52 

1288 

460.0 

1.96107 

99.20 

10139.2 

6059.7 

20,78 

12.52 

1315 

500.0 

1.88451 

100.05 

10554.8 

6309.5 

20,78 

12.52 

1340 

550.0 

1.71694 

102.03 

11593.7 

6934.1 

20.78 

12,52 

1403 

600.0 

1,57672 

103.84 

12632.5 

7558.6 

20 .78 

12.52 

1463 

650.0 

1.45767 

105.50 

13671.3 

8182.9 

20.78 

12.51 

1520 

700.0 

1.35533 

107.04 

14710.0 

8807.3 

20.78 

12.51 

1576 

750.0 

1.26641 

108.47 

15748.8 

9431.6 

20.77 

12.51 

1629 

600.0 

1.18844 

109.61 

16787.5 

10055.8 

20.77 

12.51 

1681 

850.0 

1.11950 

111.07 

17826.2 

10680.0 

20.77 

12.51 

1731 

900.0 

1.05812 

112.26 

18865.0 

11304.2 

20.77 

12.51 

1780 

950.0 

1.00312 

113.38 

19903,7 

11926.4 

20.77 

12.51 

1828 

1000.0 

0.95355 

114.45 

20942.4 

12552.5 

20.78 

12.51 

1874 

1100.0 

0.86778 

116.43 

23019.9 

13800.7 

20.78 

12.50 

1964 

1200.0 

0.79616 

118.24 

25097.5 

15048.9 

20.78 

12.50 

2050 

1300.8 

0,73545 

119.90 

27175.0 

16297.1 

20.78 

12.50 

2132 

1400.0 

0.68334 

121.44 

29252.6 

17545.2 

20.78 

12.50 

2211 

1500.0 

0.63813 

122.87 

31330,3 

18793.3 

20.78 

12.50 

2288 
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PROVISIONAL THERMOD-YNAHIC PROPERTIES OF HELIUM-4 


9 HEGA-NEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL- 

' 3.5 

50.79744 

6.44 

210.6 

33.4' 

10.69 

9.27 

4.0 

50.37005 

7.84 

215.8 

37.1 

10.26 

9.28 

4.5 

50.03007 

9.02 

220.8 

40.9' 

9.92 

9.13 

5.0 

49.73570 

10.06 

225.7 

44.8* 

9,69 

8.98 

5.5 

49.46368 

10,97 

230.6 

48.6- 

9.58 

8.87 

6.0 

49.19983 

11.81 

235.3 

' 52,4- 

9.59 

8.83 

6.5 

48.93503 

12.58 

240.2 

56.2 

9.69 

6.84 

7.0 

48.66319 

13.30 

245.0 

60.1 

9.68 

8.91 

7.5 

48.38015 

13.99 

260.1 

64.0 

10.14 

9.03 

8.0 

48.08300 

14.66 

255,2 

68.0 

10.48 

9.17 

8.5 

47.76974 

15.30 

260.5 

72.1 

10.86 

9.34 

9.0 

47.43894 

15.94 

266.1 

76.4 

11.30 

9.53 

9.5 

47.08965 

16.56 

271.8 

80.7 

11.78 

9,73 

10.0 

46.72126 

17.18 

277.9 

65.2 

12.29 

9.93 

11.0 

45.92597 

18.40 

290.7 

94.7 

13.40 

10.35 

12.0 

45.05274 

19.62 

304,7 

104,9^ 

14.60 

10.75 

13*0 

44.10413 

20.83 

319.9 

115.8' 

15.85 

11,13 

14.0 

43.08547 

22.06 

336.4 

127,5 

17.12 

11.47 

15.0 

42.00500 

23.28 

354.1 

139. 9> 

18,37 

11.77 

16.0 

40.87403 

24.50 

373.1 

152,9 

19,55 

12.03 

17.0 

39,70672 

25.72 

393.2 

166.5 

20.63 

12.25 

18.0 

38.51937 

26.93 

414*3 

180.7 

21.58 

12.43 

19.0 

37.32912 

28.12 

436.3 

195.2 

22.36 

12.58 

20.0 

36.15236 

29.28 

459.0 

210.0 

22.96 

12.69 

22.0 

33.89285 

31.51 

505.7 

240.2 

23,68 

12,85 

24.0 

31.81475 

33.58 

553.4 

270.5 

23.92 

12.94 

26.0 

29,94279 

35.49 

601.2 

300.6 

23.87 

12.99 

26.0 

28.27023 

37.26 

648.8 

330.4' 

23.70 

13.01 

30.0 

26.77663 

38. 88 

696.0 

359.6 

23.48 

13.01 

32.0 

25.43843 

40*39 

742,7 

388.9 

23*26 

13.00 

34.0 

24.23357 

41.80 

789.0 

417.6 

23.05 

12.99 

36.0 

23.14297 

43.11 

834.9 

446.0 

22.86 

12.98 

38.0 

22.15064 

44.34 

880.5 

474.1 

22,70 

12.96 

40.0 

21.24334 

45.50 

925,7 

502.0 

22.55 

12.94 

45.0 

19.27964 

48.14 

1037.7 

570.9 

22.26 

12.90 

50.0 

17.65634 

50.47 

1148.5 

638,7 

22.05 

12.87 

55.0 

16.28974 

52.57 

1258,3 

705.8 

21.88 

12.83 

60.0 

15.12234 

54.46 

1367,4 

772.2 

21.75 

12.81 

65.0 

14.11305 

56.20 

1475.8 

836.1 

21,65 

12.78 

70.0 

13.23156 

57.80 

1583.8 

903.6 

21.56 

12.76 

75.0 

12.45492 

59.29 

1691.4 

968.8 

21.48 

12.74 

BD.O 

11.76541 

60.67 

1798.7 

1033.7 

21.42 

12.73 

65.0 

11.14909 

61.97 

1905.6 

1098.3 

21.36 

12.71 

90.0 

10.59486 

63.19 

2012.3 

1162.8 

21.31 

12.70 

95.0 

10.09376 

64.34 

2118.7 

1227.0 

21.26 

12.69 

100.0 

9.63846 

65.43 

2224.9 

1291,1 

21.22 

12.68 


SPEED OF 
SOUND 
M/S 

555 
554 
553 
551 
550 
547 
545 
543 
540 
538 
535 
532 
530 

527 
521 
515 
509 
503 
496 
49 0 
465 
48 0 
476 

473 
. 469 
46 8 
469 
472 
476 
480 
485 
490 
495 

500 

514 

528 
542 

556 
570 
583 
597 
611 
624 
637 
650 
663 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


9 MEGA-NEHTONS/METER SOUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL 

J/MOL-K 

J/MOL-K 

SOUND 

H/S 

110. Q 

6.84215 

67.45 

2436,7 

1418.9 

21.15 

12.66 

688 

120.0 

8.16866 

69.28 

2648.0 

1546.2 

21.10 

12.65 

712 

130.0 

7.59147 

70.97 

2858.7 

1673.2 

21.05 

12,63 

735 

140.0 

7.09119 

72.53 

3069.1 

1799.8 

21.02 

12.62 

758 

150.0 

6.65333 

73.96 

3279.0 

1926.3 

20.98 

12.61 

780 

160.0 

6.26681 

75.33 

3468.7 

2052.6 

20.96 

•12.61 

802 

170. 0 

5.92306 

76.60 

3698.2 

2178.7 

20.93 

12.60 

823 

180.0 

5.61531 

77.80 

3907.4 

2304. 6 

20.92 ' 

12.59 

843 

190.0 

5.33815 

78.93 

4116.5 

2430 .5 

20.90 

12.59 

863 

200.0 

5.08722 

80.00 

4325.4 

2556.2 

20.66 

12.58 

6B3 

210.0 

4.85893 

81.02 

4534.2 

2661.9 

20,87 

12.58 

902 

220.0 

4.65036 

61.99 

4742.9 

2807,5 

20.66 

12.57 

921 

230.0 

4.45902 

82.92 

4951.4 

2933.0 

20.85 

12.57 

939 

240.0 

4.28287 

83.80 

5169.9 

3058.5 

20.84 

12.57 

957 

250.0 

4.12015 

84.65 

5368.3 

3183.9 

20.84 

12.56 

975 

260.0 

3.96939 

85.47 

5576.7 

3309.2 

20.83 

12,56 

992 

270.0 

3.82930 

86*26 

5784,9 

3434.6 

20.83 

12.56 

1009 

280.0 

3.69879 

87.02 

5993.2 

3559.9 

20.82 

12.56 

1026 

290.0 

3.57690 

87.75 

6201.3 

3685,1 

20.82 

12.55 

1042 

300.0 

3.46280 

86.45 

6409.5 

3810.3 

20.81 

12.55 

1059 

310.0 

3.35577 

89.13 

6617.6 

3935.5 

20.81 

12.55 

1075 

320.0 

3.25517 

89.79 

6825.6 

4060.7 

20.80 

12.55 

1091 

330.0 

3.16044 

90.43 

7033.6 

4185.9 

20.80 

12,55 

1106 

340.0 

3.07107 

91.06 

7241.6 

4311.0 

20.80 

12,54 

1121 

350.0 

2.98662 

91.66 

7449.6 

4436.1 

20.80 

12.54 

1137 

360.0 

2.90670 

92.24 

7667.6 

4561.2 

20-79 

12.54 

1152 

370.0 

2.63095 

92.61 

7865.5 

4686.3 

20.79 

12.54 

1166 

360.0 

2.75905 

93.37 

8073.4 

4611.3 

20.79 

12.54 

1181 

390.0 

2.69071 

93*91 

8281.3 

4936.4 

20.79 

12.54 

1195 

400.0 

2.62568 

94.43 

6489.2 

5061.4 

20.79 

12.54 

1209 

420.0 

2.50462 

95.45 

8905.0 

5311.5 

20.79 

12.53 

1237 

440.0 

2.39423 

96.42 

9320.6 

5561.5 

20,78 

12.53 

1265 

460.0 

2.29317 

97.34 

9736.3 

5811.5 

20.78 

12.53 

1292 

480.0 

2.20029 

98.22 

10151.9 

6061.4 

20.78 

12.53 

1318 

500.0 

2.11464 

99. 07 

10567.5 

6311.3 

20.78 

12.53 

1344 

550.0 

1.92710 

101.05 

11606.4 

6936.0 

20.78 

12.52 

1406 

600.0 

1.77011 

102.86 

12645,2 

7560 ,6 

20.78 

12.52 

1465 

650.0 

1.63676 

104.52 

13683.9 

8185,1 

20.77 

12.52 

1523 

700.0 

1.52209 

106.06 

14722,6 

8809,5 

20.77 

12.52 

1578 

750.0 

1.42243 

107.50 

15761,3 

9433.9 

20.77 

12.52 

1632 

aoo.o 

1.33501 

108,84 

16800.0 

10058.3 

20 .77 

12.51 

1683 

850.0 

1.25771 

110,10 

17838.6 

10682.6 

20.77 

12.51 

1733 

900.0 

1.18886 

111.28 

18877.3 

11306.8 

20.77 

12.51 

1782 

950.0 

1.12716 

112.41 

19916.0 

11931.1 

20.77 

12.51 

1830 

1000.0 

1.07154 

113.47 

20954.7 

12555.3 

20 .77 

12.51 

1876 

1100.0 

0.97526 

115.45 

23032,0 

13803.7 

20.77 

12.51 

1966 

1200.0 

0.69486 

117.26 

25109.4 

15052.0 

20.77 

12.51 

2051 

13QD.0 

0.82672 

118.92 

27186.9 

16300.3 

20,78 

12.50 

2133 

1400.0 

0.76821 

120.46 

29264,4 

17548.5 

20.78 

12.50 

2212 

1500.0 

0.71742 

121.90 

31341.9 

18796,7 

20.78 

12.50 

2289 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


10 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 





J/HOL 



H/S 

4.0 

51.24649 

7.54 

234.3 

39.1 

10.81 

9.68 

571 

4.5 

50.89108 

8.78 

239.5 

43.0 

10.25 

9.40 

571 

5.0 

50.59345 

9.64 

244.6 

46.9 

9.87 

9.14 

570 

5.5 

50.32570 

10.76 

249.4 

50.7 

9.65 

8.95 

569 

6.0 

50.07133 

11.60 

254.2 

54,5 

9.57 

8.85 

567 

6.5 

49.81999 

12.37 

259.0 

58.3 

9.60 

8.82 

565 

7.0 

49.56487 

13.08 

263*9 

62.1 

9.73 

8.85 

563 

7.5 

49.30137 

13.76 

268.8 

65.9 

9.94 

8.93 

561 

8.0 

49.02633 

14.41 

273.8 

69.8 

10.23 

9.06 

559 

8.5 

48.73758 

15.04 

279.0 

73,8 

10.57 

9.21 

557 

9.0 

48.43361 

15.65 

284.4 

77.9 

10.96 

9.38 

555 

9.5 

48,11341 

16.26 

290.0 

82.1 

11.39 

9.57 

552 

10.0 

47.77632 

16.85 

295.8 

86.5 

11.86 

9.77 

550 

11.0 

47.05016 

18.03 

308.1 

95.6 

12.88 

10.18 

545 

12.0 

46.25448 

19.20 

321.6 

105.4 

13.99 

10.58 

540 

13.0 

45.39114 

20.37 

336.2 

115.8 

15.16 

10.97 

534 

14.0 

44. 46415 

21.53 

351.9 

127.0 

16.34 

11.32 

529 

15.0 

43.47961 

22.70 

368.8 

138.8 

17.52 

11.63 

523 

16.0 

42.44576 

23.87 

386.9 

151.3 

18.66 

11.91 

517 

17.0 

41.37291 

25.03 

406.1 

' 164.4 

19.73 

12.15 

511 

18.0 

40.27316 

26.19 

426.4 

178.0 

20.70 

12.35 

506 

19.0 

39.15978 

27.33 

447.5 

192.1 

21.54 

12.51 

502 

20.0 

38.04632 

28.45 

469.4 

206.5 

22.24 

12.65 

498 

22.0 

35.86848 

30.62 

514.9 

236.1 

23.20 

12.84 

492 

24.0 

33.81807 

32.66 

561.8 

266.1 

23.65 

12.95 

490 

26.0 

31.93593 

34.56 

609.3 

296.2 

23.77 

13.01 

‘ 490 

28.0 

30.23130 

36.32 

656.8 

326.0 

23.70 

13.04 

491 

30.0 

28.69490 

37,95 

704.0 

355.5 

23.53 

13*05 

494 

32.0 

27.30969 

39.46 

750,9 

384.7 

23.33 

13.05 

497 

34.0 

26.05708 

40.67 

797.3 

413.5 

23.13 

13.03 

501 

36.0 

24.91965 

42,19 

843.4 

442.1 

22.94 

13.02 

506 

36.0 

23.88214 

43.42 

869.1 

470.4 

22.77 

13.00 

510 

40.0 

22.93156 

44.59 

934.5 

498.4 

22.62 

12.99 

515 

45.0 

20.86787 

47.23 

1046.8 

567,5 

22.31 

12.94 

528 

50.0 

19.15503 

49.57 

1157,7 

635.6 

22.08 

12.90 

541 

55.0 

17.70762 

51.67 

1267,7 

702.9 

21.91 

12,87 

554 

60.0 

16.46683 

53,57 

1376.9 

769,6 

21.78 

12.84 

568 

65.0 

15.39060 

55.31 

1485.5 

835.7 

21.67 

12.81 

581 

70.0 

14.44787 

56.91 

1593.6 

901,4 

21.58 

12.79 

594 

75.0 

13.61508 

58.39 

1701.3 

966.8 

21.50 

12.77 

608 

80.0 

12.87396 

59.78 

1808.6 

1031.8 

21.43 

12.75 

621 

85.0 

12.21013 

61.08 

1915.6 

1096.6 

21.38 

12.73 

634 

90.0 

11.61206 

62,30 

2022*4 

1161.2 

21.33 

12.72 

646 

95.0 

11.07042 

63.45 

2128.9 

1225.5 

21.28 

12.71 

659 

100.0 

10.57756 

64.54 

2235.2 

1289.8 

21.24 

12.70 

671 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 
10 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/HOL 

110.0 

9.71392 

66.56 

2447.2 

120,0 

8.98193 

68.40 

2658.7 

130.0 

8.35350 

70.09 

2869.6 

140.0 

7.80801 

71,65 

3080.1 

150.0 

7.32997 

73.10 

3290,2 

160.0 

6.90754 

74.45 

3500.1 

170.0 

6.53150 

75.72 

3709,7 

180.0 

6.19456 

76.92 

3919.0 

130.0 

5.89090 

78.05 

4128,2 

200.0 

5.61579 

79.12 

4337.2 

210.0 

5.36536 

80.14 

4546.1 

220.0 

5.13642 

81.11 

4754.9 

230.0 

4.92631 

82.04 

4963.5 

240*0 

4.73278 

82.93 

5172.0 

250.0 

4.55394 

83.78 

5380.5 

260.0 

4.38817 

84.60 

5588.9 

270.0 

4.23408 

85.38 

5797.2 

280.0 

4.09048 

86.14 

6005.5 

290 .0 

3.95632 

86.87 

6213.7 

30D.0 

3.83071 

87,56 

6421,9 

310.0 

3.71284 

86.26 

6630.0 

320.0 

3.60202 

88.92 

6838,1 

330.0 

3.49764 

89.56 

7046,2 

340. Q 

3.39914 

90.18 

7254.2 

350.0 

3.30605 

90.79 

7462.2 

360,0 

3.21793 

91.37 

7670.2 

370.0 

3.13439 

91.94 

7878.1 

380.0 

3.05508 

92.50 

8086,1 

390.0 

2.97969 

93.04 

8294.0 

400.0 

2.90793 

93.56 

8501.9 

420.0 

2.77431 

94,56 

8917.6 

440.0 

2.65244 

95.54 

9333,3 

460.0 

2.54083 

96.47 

9749.0 

480.0 

2.43823 

97.35 

10164.6 

500.0 

2.34359 

98.20 

10580.2 

550.0 

2.13631 

100.18 

11619.0 

600.0 

1.96270 

101.99 

12657,8 

650.0 

1.81518 

103.65 

13696.5 

700.0 

1.68827 

105.19 

14735.2 

750,0 

1.57794 

106.62 

15773.8 

800.0 

1.48114 

107.96 

16812.4 

850.0 

1.39553 

109.22 

17851.0 

900.0 

1.31926 

110.41 

18889.6 

950.0 

1.25089 

111.53 

19928.2 

1000.0 

1.13926 

112.60 

20966,9 

1100.0 

1.08257 

114.58 

23044.1 

1200.0 

0.99343 

116.39 

25121.4 

1300,0 

0.91785 

118.05 

27198.8 

1400.0 

0.85295 

119,59 

29276.1 

1500.0 

0.79662 

121.02 

31353.6 


INTERNAL CP CV SPEED OF 

ENERGY J/MOL-K J/MOL-K SOUND 
J/MOL M/S 

1417.6 21.17 12.68 696 

1545.3 21.12 12.66 720 

1672.5 21.07 12.65 743 

1799.3 21.03 12.64 765 

1925.9 21.00 12.63 787 

2052.3 20.97 12.62 808 

2178.6 20.95 12.61 829 

2304.7 20.93 12.60 849 

2430.6 20.91 12.60 869 

2556.5 20.89 12.59 888 

2682.2 20.88 12.59 907 

2807.9 20.87 12.58 926 

2933.5 20.86 12.58 944 

3059*1 20.85 12.56 962 

3184.6 20.84 12.57 980 

3310.0 20.84 12.57 997 

3435.4 20.83 12.57 1014 

3560.7 20.82 12.56 1030 

3686.1 20.82 12.56 1047 

3811.3 20.82 12.56 1063 

3936.6 20.81 12.56 1079 

4061.8 20.81 12.56 1095 

4187.0 20.80 12,55 1110 

4312.2 20.80 12.55 1125 

4437.4 20.80 12.55 ' 1141 

4562.5 20.80 12.56 1155 

4687.6 20.79 12.55 1170 

4812.7 20.79 12.55 1185 

4937.8 20.79 12.54 1199 

5062.9 20.79 12.54 1213 

5313.0 20.79 12.54 1241 

5563.1 20.78 12.54 1268 

5813.1 20.78 12.54 1295 

6063.1 20.78 12.54 1321 

6313.1 20.78 12.53 1347 

6937.9 20.78 12,53 1409 

7562.6 20.77 12.53 1468 

8187.3 20.77 12.52 1525 

8811.8 20.77 12.52 1581 

9436.3 20.77 12.52 1634 

10060.7 20.77 12,52 1685 

10685.1 20.77 12.52 1736 

11309.4 20.77 12.52 1784 

11933.7 20.77 12.51 1832 

12558.0 20.77 12.51 1878 

13806.6 20.77 12.51 1967 

15055.0 20.77 12.51 2053 

16303.4 20.77 12.51 2135 

17551.8 20.77 12.51 2214 

18800.1 20.77 12,51 2290 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 


15 MEGA-NEHTONS/METER SOUARED ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

HDL/LITER 

J/MOL-K 

J/MOL 

4.5 

54.66170 

7.46 

328.3 

5.0 

54.28017 

8.75 

334.4 

5.5 

53.97931 

9.81 

340.0 

6.0 

53.72290 

10.71 

345.1 

6.5 

53.49066 

11.49 

350.0 

7.0 

53.27025 

12.20 

354.8 

7.5 

53.05379 

12.85 

359.5 

8.0 

52.83607 

13.47 

364.3 

8.5 

52.61358 

14.05 

369.1 

9.0 

52.38390 

14.60 

374.0 

9.5 

52.14543 

15.15 

379.0 

10.0 

51.89706 

15.66 

384.1 

11.0 

51.36809 

16.71 

395.0 

12.0 

50.79430 

17.72 

406.6 

13.0 

50.17563 

18.72 

419,1 

14*0 

49.51361 

19.72 

432.6 

15.0 

48.81080 

20*71 

447.0 

16.0 

48.07052 

21.70 

462.3 

17,0 

47.29665 

22.69 

478.6 

18.0 

46.49361 

23.67 

495.8 

19.0 

45.66625 

24.65 

513.9 

20.0 

44.81979 

25.62 

532,8 

22.0 

43.09159 

27.52 

572.8 

24.0 

41.35339 

29.37 

615.2 

26.0 

39.64615 

31.14 

659.4 

28.0 

38.00253 

32.82 

704.8 

30.0 

36.44431 

34.41 

750.9 

32.0 

34.98274 

35.91 

797.3 

34.0 

33*62078 

37.32 

843.6 

36.0 

32.35582 

38.64 

890.2 

38.0 

31.18212 

39.89 

936.4 

40*0 

30.09249 

41,07 

982.3 

45.0 

27.68757 

43.75 

1096.0 

50.0 

25.65570 

46.11 

1206.1 

55.0 

23.91417 

48.22 

1316*9 

60.0 

22.40210 

50.13 

1428.8 

65.0 

21.07484 

51.88 

1537.9 

70.0 

19.89904 

53.49 

1646.3 

75.0 

18.84930 

54, 98 

1754.3 

80.0 

17.90586 

56.37 

1861.9 

85.0 

17.05305 

57.67 

1969.2 

90*0 

16.27825 

58.89 

2076.2 

95.0 

15.57113 

60.04 

2182.9 

100.0 

14.92314 

61.14 

2289.4 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

53.9 

13.13 

11.45 

641 

58.1 

11,59 

10.46 

643 

62.1 

10.63 

9.76 

645 

65.9 

10.02 

9.27 

646 

69.6 

9.67 

8.96 

646 

73.2 

9.49 

8.77 

646 

76.8 

9.45 

8.68 

646 

80.4 

9,51 

8.67 

646 

84.0 

9.66 

8.72 

646 

87,6 

9.88 

8.82 

645 

91,3 

10.16 

8*95 

645 

95.1 

■ 10.48 

9.10 

644 

102.9 

11.23 

9.46 

643 

111.3 

12,07 

9.86 

640 

120. 2 

12.98 

10.25 

638 

129.6 

13.92 

10.64 

635 

139.7 

14*88 

11.00 

631 

150.3 

15.83 

11.34 

627 

161.5 

16.75 

11.64 

623 

173.2 

17.64 

11.91 

618 

185.4 

18.49 

12.15 

614 

198.1 

19,28 

12,35 

609 

224.7 

20.64 

12.68 

601 

252.4 

21.70 

12.91 

594 

281.0 

22.45 

13.06 

588 

310.1 

22.92 

13.15 

584 

339.3 

23*17 

13.20 

582 

368.5 

23.25 

13.22 

581 

397.7 

23*23 

13.23 

562 

426.6 

23.15 

13.22 

583 

455.3 

23.03 

13.21 

585 

483.9 

22.90 

13,19 

588 

554.2 

22.57 

13.14 

596 

623.4 

22.29 

13.08 

606 

691,7 

22.06 

13.03 

616 

759.2 

21.89 

12.99 

626 

826.1 

21.75 

12.95 

637 

892.5 

21.64 

12.91 

648 

958.5 

21*56 

12.89 

659 

1024.2 

21.48 

12.86 

670 

1089.5 

21.42 

12.84 

681 

1154,7 

21,37 

12,82 

693 

1219.6 

21.33 

12.60 

704 

1284,3 

21.29 

12.78 

715 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


IS MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

110 »0 

13.77713 

63.16 

2502.0 

1413.2 

21.22 

12.76 

120*0 

12.79526 

65.01 

2713.9 

1541.6 

21.17 

12.74 

130.0 

11.94462 

66.70 

2925.3 

1669.5 

21.12 

12.72 

140*0 

11.20056 

68.26 

3136.3 

1797,1 

21.08 

12.70 

150.0 

10.54424 

69.72 

3347.0 

1924.4 

21.05 

12.69 

160.0 

9.96099 

71.07 

3557.3 

2051.4 

21.02 

12.68 

170.0 

9.43923 

72.35 

3767.4 

2178.2 

20.99 

12.67 

180.0 

8.96971 

73.55 

3977.2 

2304.9 

20.97 

12.66 

190.0 

8.54495 

74.66 

4186.8 

2431.3 

20.95 

12.65 

200.0 

8.15880 

75,75 

4396.2 

2557.7 

20.93 

12.64 

210.0 

7.80623 

76.78 

4605,5 

2683.9 

20.92 

12.64 

220.0 

7.46302 

77.75 

4814,6 

2810.0 

20.90 

12.63 

230.0 

7.18564 

78.68 

5023,5 

2936.0 

20.69 

12.63 

240.0 

6.91109 

79,57 

5232.4 

3061.9 

20.88 

12.62 

250.0 

6.65685 

80.42 

5441,1 

3187.7 

20.87 

12.62 

260*0 

6.42072 

81*24 

5649.8 

3313.5 

20.86 

12.61 

270.0 

6.20083 

82.02 

5658.3 

3439.2 

20.65 

12.61 

260.0 

5.99555 

82,78 

6066.8 

3564,9 

20.84 

12.61 

290.0 

5.80348 

83.51 

6275.2 

3690.5 

20.84 

12.60 

300.0 

5.62336 

84.22 

6483.6 

3816.0 

20.63 

12.60 

310.0 

5.45412 

84.90 

6691.9 

3941.6 

20 .83 

12.60 

320.0 

5.29480 

85.56 

6900.1 

4067.0 

20.82 

12.59 

330.0 

5.14454 

66.20 

7108.3 

4192.5 

20.82 

12.59 

340.0 

5.00260 

86.83 

7316.4 

4317.9 

20.81 

12.59 

350.0 

4.86829 

87,43 

7524,5 

4443.3 

20.81 

12,59 

360.0 

4.74102 

88.02 

7732,6 

4566.7 

20.61 

12.56 

370,0 

4.62024 

88.59 

7940.7 

4694.0 

20.80 

12.58 

380.0 

4.50548 

89.14 

8148.7 

4819*3 

20.80 

12.58 

390.0 

4.39628 

69.66 

8356.7 

4944,6 

20.80 

12.58 

400.0 

4*29226 

90.21 

8564,6 

5069.9 

20.80 

12.58 

420.0 

4.09834 

91.22 

8980. 5 

5320.4 

20.79 

12.57 

440.0 

3.92119 

92.19 

9396.2 

5570.8 

20.79 

12.57 

460.0 

3.75873 

93.11 

9812.0 

5621.1 

20.78 

12,57 

480.0 

3.60921 

94.00 

10227.6 

6071.5 

20.78 — 

- 12.57 

500.0 

3.47113 

94.84 

10643.2 

6321.7 

20.78 

12.56 

550.0 

3.16812 

96.83 

11682.0 

6947,2 

20.77 

12.56 

600,0 

2.91375 

98.63 

12720,7 

7572,6 

20,77 

12,55 

650.0 

2,69719 

100.30 

13759,2 

6197.7 

20.77 

12.55 

700.0 

2.51057 

101.83 

14797.7 

8822.8 

20.77 

12,55 

750.0 

2.34809 

103.27 

15836.1 

9447.8 

20.77 

12.54 

800.0 

2.20535 

104.61 

16874.5 

10072.7 

20.77 

12.54 

850.0 

2.07896 

105.87 

17912.8 

10697.5 

20.77 

12.54 

900.0 

1.96626 

107.05 

18951.2 

11322.3 

20.77 

12.54 

950.0 

1.86514 

108.18 

19989.5 

11947.0 

20,77 

12.54 

1000.0 

1.77390 

109.24 

21027,8 

12571.7 

20.77 

12,53 

1100.0 

1.61580 

111.22 

23104.5 

13820.9 

20.77 

12.53 

1200.0 

1.48355 

113,03 

25181.3 

15070.1 

20.77 

12.53 

1300.0 

1,37130 

114,69 

27258.1 

16319.2 

20,77 

12.53 

1400.0 

1.27482 

116.23 

29334.9 

17568,2 

20.77 

12.52 

1500.0 

1.19102 

117.66 

31411.8 

18817.2 

20.77 

12,52 


SPEED OF 
SOUND 
M/S 
737 
758 
779 
800 
820 
840 
860 
879 
898 

916 

935 

952 

970 

987 

1004 

1021 

1037 

1053 

1069 

1085 
110 0 
1116 
1131 
1146 
116 0 
1175 
1189 
1203 
1217 

1231 

1258 

1285 

1311 

1337 

1362 

1423 

1482 

1536 

1593 

1645 

1696 

1746 

1794 

1841 

1887 

1975 

2060 

2141 

2220 

2296 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-A 


20 MEGA-NEWTONS/METER SdUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

5.5 

57.03751 

8.80 

424.5 

73.6 

12.85 

11.33 

6.0 

56.71618 

9.85 

430.5 

77.9 

11.39 

10.28 

6.5 

56.45027 

10.72 

436.0 

81.6 

10.47 

9.56 

7.0 

56.21639 

11.48 

441.0 

85,2 

9.89 

9.07 

. 7.5 

56.00058 

12.15 

445., 9 

88,7 

9,54 

8,76 

8.0 

55.79400 

12.76 

450.6 

92.1 

9.37 

8.58 

8.5 

55.59083 

13.32 

455.3 

95.5 

9.34 

8.50 

9.0 

55.38716 

13.66 

460.0 

96.8 

9.40 

8.49 

9,5 

55.18031 

14,37 

464.7 

102.2 

9.54 

8.54 

10.0 

54.96845 

14.86 

469.5 

105.7 

9.75 

8.64 

11.0 

54.52506 

15.82 

479.5 

112.7 

10,31 

8.92 

12.0 

54.05129 

16.74 

490.2 

120.1 

10.99 

9.28 

13,0 

53.54515 

17.65 

501,5 

128,0 

11.76 

9.67 

14.0 

53*00668 

18.56 

513.7 

136.4 

12.58 

10.07 

15.0 

52.43714 

19.45 

526.7 

145.3 

13.42 

10.46 

16.0 

51.83845 

20.35 

540.6 

154.7 

14.27 

10.83 

17.0 

51.21301 

21.24 

555,2 

164,7 

15.10 

11.17 

18.0 

50.56344 

22.12 

570,8 

175,2 

15.92 

11.49 

19.0 

49.89259 

23.00 

587.1 

186.2 

16.70 

11.77 

20.0 

49.20342 

23.88 

604.1 

197.7 

17.45 

12.03 

22.0 

47.78236 

25.61 

640.4 

221,9 

18.81 

12.45 

24.0 

46.32507 

27.30 

679.3 

247,5 

19.98 

12.77 

26.0 

44.65599 

28.93 

720.2 

274.3 

20.93 

13.01 

28.0 

43.39779 

30.51 

762.8 

302.0 

21.67 

13.17 

30.0 

41.97000 

32.03 

806.7 

330.2 

22.21 

13,28 

32.0 

40.58801 

33.47 

851.5 

358.8 

22.57 

13.35 

34.0 

39.26262 

34.65 

896.9 

387.5 

22.80 

13.38 

36.0 

38.00034 

36.16 

942.7 

416.3 

22*91 

13.40 

30.0 

36. BQ400 

37.40 

988.5 

445.1 

22.95 

13.40 

40,0 

35.67370 

36.57 

1034.4 

473.8 

22.92 

13.36 

45.0 

33.12208 

41.26 

1148.6 

544.8 

22.73 

13.33 

50.0 

30.91750 

43,65 

1261.6 

614.7 

22.48 

13.27 

55.0 

29. 00034 

45.78 

1373.4 

683.8 

22. *24 

13.20 

60.0 

27.31820 

47.70 

1484,1 

752.0 

22.03 

13.14 

65.0 

25.82894 

49.46 

1593.8 

819.5 

21.87 

13.09 

70.0 

24.49958 

51.07 

1702.8 

886.4 

21.73 

13.05 

75. D 

23.30434 

52.57 

1811.2 

952.9 

21.62 

13.01 

80.0 

22.22290 

53.96 

1919.0 

1019.0 

21.53 

12.97 

85.0 

21.23905 

55.26 

2026.5 

1084,8 

21.46 

12.94 

90.0 

20.33968 

56.49 

2133.6 

1150,3 

21.40 

12.92 

95.8 

19.51404 

57.64 

2240.5 

1215.5 

21.35 

12.89 

100.0 

18.75322 

58.74 

2347.1 

1280.6 

21.30 

12.87 


SPEED OF 
SOUND 
M/S 
699 
703 
706 

708 
710 

712 

713 

714 

715 

716 

717 
717 

717 
716 
714 
712 
710 
706 
703 

699 

692 

684 

677 

670 

665 
661 
658 
657 
656 

656 

660 

666 
673 
681 
690 
699 

709 

718 
728 
738 
747 
757 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


2fl MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

17.39730 

60.77 

2559.8 

120.0 

16.22462 

62.61 

2771.8 

130.0 

15.20025 

64.30 

2983.4 

140.0 

14.29771 

65.87 

3194.5 

150.0 

13.49652 

67.32 

3405.4 

160.0 

12.78053 

68.68 

3615.9 

170.0 

12.13686 

69.96 

3826.1 

180.0 

11.55510 

71.16 

4036.2 

19 0.0 

11.02674 

72.29 

4246.0 

200.0 

10.54474 

73.37 

4455.6 

210.0 

10.10327 

74.39 

4665.1 

220.0 

9.69742 

75.36 

4874.4 

230.0 

9,32303 

76.29 

5083.5 

240.0 

8,97658 

77.18 

5292,6 

250.0 

8.65505 

78.04 

5501.5 

260.0 

8.35585 

78.85 

5710,4 

270.0 

8.07670 

79.64 

5919.1 

280.0 

7,81567 

80.40 

6127.7 

290.0 

7.57104 

81.13 

6336.3 

300.0 

7.34130 

81.84 

6544.8 

310.0 

7,12513 

82.52 

6753.2 

320.0 

6.92137 

83.18 

6961.6 

330.0 

6.72896 

83.83 

7169.9 

340.0 

6,54699 

84,45 

7378.1 

350.0 

6.37463 

85.05 

7586.4 

360.0 

6.21112 

85.64 

7794.5 

370.0 

6.05581 

86.21 

8002.7 

380.0 

5.90809 

86.76 

8210.7 

390.0 

5,76742 

87.30 

8416.8 

400.0 

5.63330 

87.83 

8626.8 

420.0 

5.38297 

88.84 

9042.8 

440.0 

5.15397 

69*61 

9456.6 

460.0 

4.94367 

90.74 

9874.4 

480.0 

4.74987 

91.62 

10290.1 

500.0 

4.57069 

92.47 

10705.7 

550.0 

4.17682 

94.45 

11744.6 

600.0 

3.84544 

96.26 

12783.2 

650.0 

3.56276 

97.92 

13821.6 

700.0 

3,31878 

99.46 

14859.9 

750.0 

3.10605 

100.89 

15898.1 

800.0 

2.91893 

102.23 

16936.3 

850.0 

2.75305 

103.49 

17974.4 

900.0 

2.60500 

104.68 

19012.5 

950.0 

2,47204 

105.80 

20050.6 

IQOO.O 

2.35198 

106.86 

21088.7 

1100 .0 

2.14372 

108.84 

23164.9 

1200.0 

1.96930 

110.65 

25241.1 

1300.0 

1.82111 

112.31 

27317.4 

1400.0 

1.69363 

113.85 

29393.7 

1500.0 

1.58281 

115,28 

31470.1 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1410.1 

21.23 

12.84 

777 

1539.1 

21.18 

12.81 

796 

1667.6 

21.14 

12.78 

816 

1795.7 

21.10 

12.76 

835 

1923.4 

21.07 

12.75 

854 

2050 .9 

21.04 

12.73 

873 

2178.2 

21.01 

12.72 

891 

2305.3 

20.99 

12,71 

909 

2432.2 

20.97 

12.70 

927 

2556.9 

20.95 

12.69 

945 

2685.5 

20.94 

12.68 

962 

2811.9 

20.92 

12.68 

979 

2938.3 

20,91 

12.67 

996 

3064.5 

20,90 

12.66 

1012 

3190.7 

20.89 

12.66 

1029 

3316.6 

20.88 

12.65 

1045 

3442*8 

20.87 

12.65 

1061 

3568.7 

20.86 

12.64 

1076 

3694.6 

20.85 

12.64 

1092 

3820 .4 

20.85 

12.64 

1107 

3946.2 

20.84 

12.63 

1122 

4071 .9 

20.83 

12.63 

1137 

4197.6 

20.83 

12.63 

1151 

4323.2 

20.82 

12.62 

1166 

4448.8 

20.82 

12.62 

1180 

4574.4 

20.61 

12.62 

1194 

4699.9 

20.61 

12,61 

1208 

4825,5 

20.61 

12.61 

1222 

4950.9 

20.80 

12.61 

1236 

5076.4 

20.60 

12.61 

1249 

5327.3 

20.80 

12*60 

1276 

5578.0 

20.79 

12.60 

1302 

5826.7 

20.79 

12.60 

1328 

6079.3 

20.78 

12.59 

1353 

6329.9 

20.78 

12.59 

1378 

6956.1 

20.77 

12.58 

1438 

7582.1 

20.77 

12.58 

1495 

8207.6 

20.77 

12,57 

1551 

8833.4 

20.77 

12.57 

1605 

9458.9 

20 .76 

12.57 

1657 

10084.3 

20.76 

12.56 

1707 

10709.6 

20.76 

12.56 

1756 

11334.8 

20,76 

12.56 

1804 

11959.9 

20.76 

12.56 

1850 

12585.0 

20.76 

12.55 

1896 

13835.0 

20.76 

12.55 

1983 

15084,9 

20.76 

12.55 

2067 

16334.7 

20.76 

12.54 

2148 

17564.4 

20,76 

12,54 

2226 

18634.0 

20.76 

12,54 

2301 


103 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-** 


30 MEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 1 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

j/moL-k 

J/MOL-K 

SOUND 

M/S 

7.0 

61.13997 

9.93 

600.5 

109. B 

12.89 

11.03 

795 

7.5 

60.83176 

10.77 

606. 6 

113.4 

11.44 

9,99 

802 

8.0 

60.56840 

11.47 

612.0 

116,7 

10,51 

9.28 

807 

„ 8.5 

60.33299 

12.09 

617.1 

119,9 

9.91 

8.60 

612 

9.0 

60.11496 

12.64 

622.0 

122,9 

- 9.55 

8.49 

816 

9.5 

59.90736 

13.16 

626.7 

125,9 

9.36 

8.31 

820 

10.0 

59.70551 

13.63 

631.4 

128.9 

9.30 

8.23 

823 

11.0 

59.30699 

14.53 

640.7 

134.9 

9.46 

8.26 

829 

12.0 

58.90337 

15.36 

650.4 

141.1 

9.87 

8.48 

833 

13.0 

58.48670 

16.18 

660.5 

147.6 

10.42 

8.80 

837 

14.0 

58.05330 

16.97 

671.3 

154.5 

11.08 

9.18 

639 

15.0 

57.60180 

17.76 

662.7 

161.9 

11,78 

9,57 

841 

16.0 

57.13217 

18.54 

694.8 

169.7 

12.51 

9.98 

842 

17,0 

56.64510 

19.32 

707.7 

178.1 

13.25 

10.37 

642 

18.0 

56.14176 

20.10 

721.3 

187,0 

13.98 

10.74 

841 

19.0 

55.62351 

20.88 

735.7 

196.3 

14.70 

11.09 

840 

20.0 

55.09188 

21.65 

750.7 

206.2 

15.39 

11.42 

838 

22.0 

53.99471 

23.18 

782,8 

. 227.2 

16.68 

11.99 

833 

24.0 

52.86273 

24.68 

617.4 

249.8 

17.83 

12.45 

827 

26.0 

51.70790 

26.15 

854.1 

273.9 

18.84 

12.82 

620 

28.0 

50.54143 

27.58 

892.6 

299.0 

19.70 

13.10 

814 

30.0 

49.37351 

28.96 

932.6 

325.1 

20.42 

13.31 

807 

32.0 

48.21329 

30.30 

974.2 

352.0 

21.01 

13.47 

801 

34.0 

47.06869 

31.59 

1016.7 

379.3 

21.48 

13.58 

795 

36.0 

45.94637 

32.62 

1060.0 

407.1 

21.84 

13.65 

790 

38.0 

44.85167 

34.01 

1104.0 

435.1 

22.11 

13.69 

786 

40.0 

43.78867 

35.15 

1148.4 

463.3 

22.31 

13.71 

782 

45.0 

41.28602 

37.60 

1260.7 

534.0 

22.54 

13.70 

777 

50.0 

39.01514 

40.17 

1373.4 

604.5 

22.54 

13.64 

775 

55.0 

36.96848 

42.32 

1485.8 

674.3 

22.42 

13.57 

777 

60.0 

35.12584 

44.26 

1597.6 

743.5 

22.26 

13.46 

780 

65.0 

33.46311 

46.03 

1708.4 

811.9 

22.09 

13.41 

785 

70.0 

31.95691 

47.67 

1818.5 

879.7 

21.94 

13.34 

791 

75.0 

30.58634 

49.17 

1927.8 

947.0 

21.80 

13.27 

798 

80.0 

29.33344 

50.58 

2036.5 

1013.8 

21.68 

13.22 

805 

85.0 

28.18309 

51.89 

2144.7 

1080.2 

21.58 

13.17 

813 

90.0 

27.12259 

53.12 

2252.3 

1146.2 

21.49 

13.13 

820 

95.0 

26.14127 

54.28 

2359.6 

1212.0 

21.42 

13.09 

628 

100.0 

25,23014 

55.38 

2466.6 

1277.5 

21.36 

13.05 

836 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


30 MEGA-NEHTONS/HETER SQUARED ISOBAR 


TEMP DENSITY 
K MOL/LITER 

110.0 23.58913 

120.0 22.15085 

130.0 20.87895 

140.0 19.74564 

150.0 18.72918 

160.0 17.81227 

170.0 16.98092 

180.0 16.22367 

190.0 15.53107 

200.0 14.69517 

210.0 14.30931 

220.0 13.76782 

230.0 13.26584 

240.0 12.79923 

250.0 12.36437 

260.0 11.95813 

270.0 11.57778 

260.0 11*22092 

290.Q 10.88544 

300.0 10.56949 

310.0 10.27139 

320.0 9.98967 

330.0 9.72303 

340.0 9.47028 

350. Q 9.23037 

360.0 9.00233 

370.0 8.78530 

360.0 8.57851 

390.0 8.38125 

400.0 8.19287 

420.0 7.84045 

440.0 7.51714 

460.0 7.21946 

460.0 6.34448 

500.0 6.68969 

550.0 6.12767 

600.0 5.65277 

650.0 5.24617 

700.0 4.69411 

750.0 4.58630 

600.0 4.31489 

850.0 4.07377 

900.0 3.65814 

950.0 3.66416 

1000.0 3.48873 

1100. 0 3.18380 

. 1200.0 2.92781 

1300.0 2.70988 

1400.0 2.52209 

1500.0 2.35861 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

57,41 

2679.6 

59.25 

2891.9 

60.95 

3103.6 

62.51 

3314.8 

63,97 

3525.6 

65,33 

3736.2 

66.60 

3946.5 

67.80 

4156.6 

66.94 

4366.5 

70.01 

4576.2 

71.04 

4785.8 

72.01 

4995,3 

72.94 

5204.6 

73,83 

5413.8 

74.69 

5622.9 

75.51 

5831.9 

76.29 

6040.8 

77.05 

6249.6 

77,79 

6458.4 

78.49 

6667.0 

79.18 

6875.6 

79.84 

7084.1 

80.46 

7292.6 

81.10 

7501,0 

81.71 

7709.3 

82.29 

7917,6 

82.66 

8125.9 

83.42 

8334.1 

83.96 

8542.3 

84.49 

8750,4 

85.50 

9166.5 

86.47 

9582.5 

87,39 

9998.4 

88.28 

10414.2 

89.13 

10829.9 

91.11 

11868.6 

92.92 

12907.3 

94.58 

13945.6 

96.12 

14983,7 

97.55 

16021.6 

98.89 

17059.5 

100.15 

18097,2 

101.33 

19134.9 

102.45 

20172.6 

103.52 

21210.2 

105,50 

23285.5 

107.30 

25360.8 

108.96 

27436.0 

110.50 

29511.4 

111.93 

31586.8 


INTERNAL 

CP 

ENERGY 

J/HOL-K 

J/MOL 


1407.8 

21.26 

1537,6 

21.19 

1666.7 

21.14 

1795.4 

21.10 

1923.8 

21.07 

2051.9 

21.04 

2179.8 

21.02 

2307.4 

21.00 

2434.8 

20.98 

2562.1 

20,97 

2689.2 

20.95 

2816.2 

20,94 

2943,1 

20.93 

3069.9 

20.92 

3196.5 

20.91 

3323*1 

20.90 

3449,6 

20.89 

3576,0 

20.88 

3702.3 

20.67 

3828.6 

20.86 

3954,8 

20.86 

4081.0 

20.85 

4207.1 

20.84 

4333.1 

20.84 

4459,1 

20.83 

4585,1 

20.83 

4711.0 

20.82 

4836.9 

20 .82 

4962.7 

20.81 

5068.6 

20.81 

5340.1 

20.80 

5591.5 

20.80 

5842,8 

20.79 

6094,1 

20,79 

6345.2 

20.78 

6972.8 

20.77 

7600.1 

20.77 

8227.0 

20.76 

8853.7 

20.76 

9480.3 

20.76 

10106*6 

20.76 

10732.8 

20.75 

11359.0 

20.75 

11985.0 

20 .75 

12610,9 

20.75 

13862,5 

20.75 

15113.9 

20.75 

16365.1 

20,75 

17616.2 

20.75 

18867.1 

20.75 


CV SPEED OF 

J/MOL-K SOUND 
M/S 

13.00 853 

12.95 869 

12.92 886 

12.89 903 

12.86 919 

12.84 936 

12.82 952 

12.81 968 

12.79 985 

12.76 1000 

12.77 1016 

12.76 1032 

12.75 1047 

12.74 1063 

12.73 1078 

12.73 1093 

12.72 1107 

12.71 1122 

12.71 1136 

12.70 1151 

12.70 1165 

12.69 1179 

12.69 1193 

12.69 1207 

12.68 1220 

12.68 1234 

12.68 1247 

12.67 1260 

12.67 1273 

12.6? 1286 

12.66 1312 

12.66 1337 

12.65 1361 

12.65 1385 

12.64 1409 

12.64 1467 

12.63 1523 

12.62 1577 

12.62 1629 

12,61 1680 

12.61 1729 

12.60 1777 

12.60 1824 

12.60 1869 

12.59 1914 

12.59 2000 

12.58 2083 

12.58 2162 

12.58 2239 

12.57 2313 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


40 HEGA-NEHTONS/METER SQUARED ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

8.0 

64.73906 

9.89 

759.0 

8.S 

64.37630 

10.71 

765.8 

9.0 

64.07020 

11.39 

771.7 

9.5 

63.80079 

11.98 

777.2 

10.0 

63.55574 

12.51 

782.3 

11.0 

63.10906 

13.44 

792.1 

12.0 

62.69146 

14.27 

801.6 

13.0 

62.28365 

15.05 

811.4 

14.0 

61.87549 

15.80 

821.5 

15.0 

61.46165 

16.53 

832.1 

16.0 

61.03946 

17.26 

843.4 

17.0 

60.60776 

17.98 

855.3 

10.0 

60.16632 

18.70 

867.9 

19.0 

59.71542 

19.42 

861.1 

20.0 

59.25567 

20.13 

895.0 

22.0 

58.31283 

21.55 

924.8 

24.0 

57.34485 

22.95 

957.0 

26.0 

56.35898 

24.32 

991.2 

28.0 

55.36205 

25.66 

1027.4 

30.0 

54.36026 

26.96 

1065.1 

32.0 

53.35916 

28.22 

1104.3 

34.0 

52.36363 

29.44 

1144.6 

36.0 

51.37791 

30.63 

1166.0 

38.0 

50.40564 

31.76 

1228.1 

40.0 

49.44986 

32.86 

1270.9 

45.0 

47.14782 

35.43 

1379.9 

50.0 

44.98927 

37.76 

1490.6 

55.0 

42.98453 

39.88 

1602.0 

60.0 

41.13282 

41.82 

1713.4 

65.0 

39.42649 

43.60 

1824.4 

70.0 

37.85442 

45.24 

1934.9 

75.0 

36.40425 

46.76 

2044.9 

80.0 

35.06378 

48*17 

2154.2 

,85.0 

33.82160 

49.49 

2263.0 

90.0 

32.66742 

50,72 

2371.2 

95.0 

31.59210 

51.89 

2479.0 

100.0 

30.58761 

52.99 

2586,4 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

141.1 

14.48 

11.50 

875 

144.4 

12.58 

10.29 

884 

147.4 

11.35 

9.46 

891 

150.2 

10,55 

8.89 

898 

152.9 

10.03 

6.51 

904 

158.2 

9.58 

8.14 

914 

163.6 

9.59 

8.11 

922 

169.1 

9.89 

8.29 

929 

175.0 

10.37 

8.58 

935 

181.3 

10.94 

8.94 

939 

186.0 

11.58 

9.34 

942 

195.3 

12.24 

9.74 

944 

203.0 

12.92 

10,14 

945 

211.3 

13.59 

10*53 

945 

220.0 

14.25 

10.90 

945 

238.8 

15.50 

11.57 

942 

259.4 

16.62 

12.13 

938 

- 281.5 

17.63 

12.60 

933 

304.8 

18.50 

12.98 

927 

329.3 

19.25 

13.28 

921 

354.7 

19.89 

13.52 

914 

380.7 

20.43 

13.69 

908 

407.4 

20.88 

13.83 

902 

434.5 

21.24 

13.92 

896 

462.0 

21.53 

13.96 

891 

531.5 

22.02 

14.04 

860 

601.5 

22.24 

14.01 

873 

671.4 

22.29 

13.94 

869 

740.9 

22.25 

13.85 

86 8 

809.8 

22.16 

13.75 

869 

878.2 

22.04 

13.66 

872 

946.0 

21.92 

13.58 

875 

1013.4 

21.81 

13.50 

880 

1080*2 

21.70 

13.43 

866 

1146.7 

21.61 

13.37 

892 

1212.9 

21.52 

13.31 

899 

1278,7 

21,45 

13.26 

905 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-A 


40 HEGA-NEHTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

110.0 

28.76397 

55.83 

2800.3 

1409.6 

21.33 

13.18 

920 

120.0 

27.15030 

56,88 

3013.1 

1539.8 

21.24 

13.11 

934 

130.0 

25.71105 

58.58 

3225.1 

1669.3 

21.17 

13.06 

949 

140.0 

24.41851 

60.15 

3436.5 

1798.4 

21,12 

13.01 

964 

150.0 

23.25079 

61.60 

3647.5 

1927,1 

21.08 

12.96 

979 

160.0 

22.19026 

62,96 

3858.1 

2055.5 

21.05 

12.95 

994 

170.0 

21.22261 

64.24 

4068.5 

2183.6 

21.02 

12.92 

1009 

180.0 

20.33602 

65.44 

4278.6 

2311,6 

21.00 

12.90 

1024 

190.0 

19.52063 

66.57 

4488.5 

2439.3 

20.98 

12.88 

1039 

200.0 

18 .76816 

67.65 

4698.2 

2566.9 

20.97 

12.86 

1054 

210.0 

18.07158 

68.67 

4907.8 

2694.3 

20.95 

12.85 

1068 

220.0 

17.42488 

69.64 

5117,3 

2821.6 

20.94 

12.84 

1083 

230.0 

16.82288 

70.57 

5326.6 

2948.8 

20.93 

12.82 

1097 

240.0 

16.26111 

71.47 

5535.9 

3075.9 

20.92 

12.81 

1111 

250.0 

15.73567 

72.32 

5745,0 

3202.9 

20.91 

12.80 

1126 

260.0 

15.24315 

73.14 

5954.0 

3329.8 

20.90 

12.80 

1139 

270.0 

14.78055 

73.93 

6163.0 

3456.7 

20.89 

12.79 

1153 

280.0 

14.34522 

74.69 

6371.9 

3583.4 

20 .88 

12.78 

1167 

290.0 

13.93484 

75.42 

6580.7 

3710.1 

20.88 

12,77 

1181 

300.0 

13,54731 

76,13 

6789.4 

3836.7 

20.87 

12.77 

1194 

310.0 

13.18078 

76.81 

6998.1 

3963.2 

20.86 

12.76 

1208 

320.0 

12.83359 

77.47 

7206.6 

4089,7 

20 .86 

12.76 

1221 

330.0 

12.50424 

78.12 

7415.2 

4216.2 

20.85 

12.75 

1234 

340*0 

12*19140 

78.74 

7623.7 

4342.6 

20.64 

12.75 

1247 

350.0 

11.89386 

79.34 

7832.1 

4466.9 

20 .84 

12,74 

1260 

360.0 

11.61051 

79.93 

8040. 4 

4595.2 

20.83 

12.74 

1273 

370.0 

11.34037 

80.50 

8248.6 

4721.4 

20.83 

12.73 

1285 

380.0 

11. 08253 

61.06 

8457,0 

4847.6 

20.82 

12.73 

1298 

390.0 

10.83618 

81.60 

8665*2 

4973 .8 

20.82 

12.73 

1310 

400.0 

10.60055 

82.12 

8873.4 

5099,9 

20.82 

12.72 

1323 

420.0 

10.15879 

83.14 

9289.7 

5352.1 

20.81 

12.71 

1347 

440.0 

9.75242 

64,11 

9705.8 

5604.1 

20.60 

12.71 

1371 

460.0 

9.37735 

85.03 

10121.7 

5856,0 

20.80 

12.70 

1395 

480.0 

9.03008 

85.92 

10537.6 

6107.8 

20.79 

12.70 

1418 

500.0 

8.70763 

86.76 

10953.4 

6359.6 

20.79 

12.69 

1441 

550.0 

7,99404 

88.74 

11992.3 

6988.5 

20.78 

12.68 

1497 

600.0 

7.38857 

90,55 

13030.9 

7617 .0 

20.77 

12,67 

1551 

650.0 

6.86834 

92.21 

14069.1 

8245.1 

20.76 

12.67 

1603 

700.0 

6.41653 

93.75 

151D7.0 

8872.9 

20.76 

12.66 

1654 

750.0 

6*02044 

95.18 

16144,7 

9500.5 

20,75 

12*65 

1704 

600.0 

5.67037 

96.52 

17182.3 

10127.9 

20.75 

12.65 

1752 

850.0 

5.35872 

97.78 

18219.7 

10755.1 

20.75 

12.64 

1798 

900.0 

5.07950 

98.97 

19257.1 

11382.1 

20.75 

12.64 

1844 

950.0 

4.82790 

100.09 

20294.4 

12009.0 

20.75 

12.64 

1889 

1000.0 

4.60001 

101.15 

21331.7 

12635.8 

20.75 

12.63 

1932 

1100. 0 

4.20311 

103.13 

23406.1 

13889.1 

20.74 

12.63 

2017 

1200.0 

3.86914 

104.94 

25480.5 

15142.0 

20.74 

12.62 

2098 

1300.0 

3.58426 

106.60 

27554.9 

16394,7 

20.74 

12.61 

2176 

1400.0 

3,33838 

108.13 

29629.4 

17647 .2 

20.75 

12.61 

2252 

1500.0 

3.12400 

109.56 

31703.9 

18899.5 

20.75 

12.61 

2325 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
60 HEGA-NEWTONS/METER SQUARED ISOBAR 

!tEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

HOL/LITER 

J/HOL-K 

J/HOL 

11.0 

69.62025 

10.96 

1066.3 

12. 0 

68.96755 

12.08 

1079.0 

13oB 

68.42329 

12.98 

1090.3 

.14-0 

67.93778 

13.78 

1101.0 

.15,0 

67,48558 

14.52 

1111.7 

16.0 

67.05253 

15.22 

1122.7 

17,0 

66.63035 

15.91 

1134.0 

Id.Q 

66.21407 

16.59 

1145.8 

19-0 

65.80072 

17.25 

1158.1 

20.0 

65.38849 

17.91 

1171.0 

22.0 

64.56378 

19.23 

1198.6 

24.0 

63.73657 

20.52 

1228.3 

26.0 

62,90701 

21.79 

1260.1 

26.0 

62.07665 

23.04 

1293.8 

30.0 

61,24750 

24.26 

1329.1 

32.0 

60.42160 

25.44 

1365.8 

34.0 

59.60084 

26.59 

1403.6 

36.0 

58.78687 

27.71 

1442.8 

38.0 

57.98115 

28.79 

1482.7 

40.0 

57.18489 

29.83 

1523.4 

45.0 

55.24189 

32.28 

1627.6 

50.0 

53.37543 

34.53 

1734.4 

55.0 

51.59205 

36.60 

1842.6 

60.0 

49.89473 

38.49 

1951.6 

65.0 

48.28390 

40.24 

2061.0 

70.0 

46.75811 

41.87 

2170.5 

75.0 

45.31467 

43.37 

2279.8 

80.0 

43.94998 

44.78 

2388.9 

85.0 

42.65992 

46.10 

2497.7 

90.0 

41.44013 

47.34 

2606.2 

95.0 

40.26616 

48.51 

2714.3 

100.0 

39.19362 

49-62 

2822.1 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

204.5 

13.77 

9.88 

1051 

209.0 

11.77 

8.81 

1065 

213.3 

10.92 

6.36 

1077 

217.8 

10.68 

8.27 

1086 

222.6 

10.79 

8.40 

1093 

227.8 

11.10 

8.66 

1098 

233.5 

11.55 

9.00 

1103 

239.6 

12.06 

9.38 

1106 

246.2 

12.62 

9.78 

1108 

253.4 

13.19 

10.17 

1110 

269.2 

14.33 

10.94 

1110 

266.9 

15.41 

11.64 

1109 

306.3 

16.39 

12.25 

110 6 

327.2 

17.26 

12.77 

1101 

349.5 

16.03 

13.20 

1096 

372.8 

18 .69 

13.56 

1090 

397.1 

19.26 

13.85 

1084 

422.2 

19.74 

14.08 

1077 

, 447.9 

20.16 

14.27 

1071 

474.1 

20.50 

14.41 

1064 

541.5 

21,14 

14.61 

1049 

610.2 

21.52 

14.67 

1036 

679.6 

21.75 

14.65 

1025 

749.1 

21.86 

14,58 

1017 

816 .3 

21.89 

14.48 

1011 

887.2 

21.86 

14.36 

1007 

955.7 

21.85 

14.25 

1006 

1023.7 

21.79 

14.14 

1006 

1091.2 

21.73 

14.03 

1007 

1158.2 

21.66 

13.93 

1009 

1224.9 

21.60 

13.84 

1013 

1291.2 

21.53 

13.75 

1017 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


60 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEHP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED ' 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL^K 

SOUND 





J/MOL 



M/S 

110.0 

37,17624 

51.66 

3036.9 

1422.9 

21.42 

13.61 

1027 

120.0 

35.35709 

53.52 

3250.6 

1553.6 

21.33 

13.49 

1038 

130.0 

33.70937 

55.23 

3463.5 

1683.5 

21.25 

13.39 

1051 

140.0 

32.21030 

56.80 

3675.6 

1812.8 

21.18 

13.31 

1064 

150.0 

30.84069 

58.26 

3887.2 

1941.7 

21.13 

13.24 

1078 

160.0 

29.58438 

59.62 

4098.3 

2070.2 

21.09 

13.19 

1091 

170.0 

28.42773 

60.90 

4309.1 

2196.4 

21.06 

13.14 

1105 

180.0 

27.35922 

62.10 

4519.5 

2326.4 

21.03 

13.10 

1119 

190.0 

26.36901 

63.24 

4729.7 

2454.3 

21.01 

13.07 

1133 

2Q0.Q 

25.44872 

64*32 

4939.7 

2582.0 

20.99 

13.04 

1146 

210.0 

24.59111 

65.34 

5149.5 

2709.5 

20.97 

13.01 

1160 

220.0 

23.78992 

66.32 

5359.2 

2637.0 

20.96 

12.99 

1173 

230.0 

23.03972 

67.25 

5568.7 

2964.4 

20.95 

12,97 

1186 

240.0 

22.33575 

68.14 

5778,1 

3091.7 

20,93 

12.96 

1199 

250.0 

21.67363 

68.99 

5987.4 

3219.0 

20.92 

12.94 

1212 

260.0 

21.05027 

69.81 

6196*6 

3346.2 

20.92 

12.93 

1225 

270.0 

20.46182 

70.60 

6405.7 

3473,3 

20.91 

12.91 

1238 

280.0 

19.90556 

71.36 

6614.7 

3600 .4 

20.90 

12.90 

1250 

290.0 

19.37895 

72.10 

6823.7 

3727.4 

20.89 

12.89 

1263 

300.0 

18.87962 

72,80 

7032.5 

3854.4 

20.88 

12.88 

1275 

310.0 

13.40552 

73.49 

7241.3 

3981.3 

20.86 

12.88 

1288 

320.0 

17.95476 

74.15 

7450.1 

4108.2 

20.87 

12.87 

1300 

330.0 

17.52567 

74.79 

7658.7 

4235.1 

20.86 

12.36 

1312 

340.0 

17.11670 

75.42 

7867.3 

4361.9 

20.86 

12.65 

1324 

350.0 

16.72647 

76,02 

8075.9 

4468.7 

20.85 

12.65 

1336 

360.0 

16.35372 

76.61 

8284.4 

4615.4 

20.85 

12,84 

1348 

370.0 

15.99729 

77.18 

8492.8 

4742.1 

20.64 

12.84 

1359 

380.0 

15.65613 

77.74 

8701.2 

4868.8 

20.84 

12.83 

1371 

390.0 

15.32927 

78.28 

8909.6 

4995.4 

20.63 

12.83 

1383 

400.0 

15.01583 

78.80 

9117.9 

5122.0 

20.83 

12.82 

1394 

420.0 

14.42603 

79.82 

9534*4 

5375,1 

20.82 

12.81 

1417 

440.0 

13.88095 

80.79 

9950.7 

5628.1 

20.81 

12.81 

1439 

460.0 

13.37568 

81.71 

10366.8 

5681.0 

20.80 

12.80 

1461 

480.0 

12.90600 

82.60 

10782.9 

6133.7 

20.80 

12.79 

1483 

500.0 

12.46825 

83.45 

11198.7 

6386.4 

20.79 

12.79 

1504 

550.0 

11.49387 

85.43 

12238.0 

7017,7 

20.78 

12.77 

1556 

600.0 

10.66093 

87.24 

13276.6 

7648.5 

2 0.77 

12.76 

1607 

650.0 

9.94064 

88.90 

14314.6 

8278.8 

20.76 

12.75 

1657 

700.0 

9.31154 

90.44 

15352.6 

8908.6 

20.75 

12.74 

1705 

750.0 

8.75731 

91.87 

16390.0 

9538.4 

20.75 

12.73 

1752 

800.0 

8.26532 

93.21 

17427.3 

10167.8 

20.74 

12.73 

1797 

350.0 

7.82561 

94.46 

18464.3 

10796.9 

20.74 

12.72 

1842 

900.0 

7.43027 

95.65 

19501.1 

11425.9 

20.74 

12.71 

1886 

950.0 

7.07290 

96.77 

20537.9 

12054.6 

20.73 

12.71 

1929 

1000*0 

6.74826 

97.83 

21574.5 

12683.1 

20.73 

12.70 

1970 

1100.0 

6.18072 

99.81 

23647.6 

13939.8 

20.73 

12.70 

2052 

1200.0 

5.70106 

101.61 

25720.6 

15195.9 

20.73 

12.69 

2130 

1300.0 

5.29032 

103.27 

27793.4 

16451.7 

20.73 

12.68 

2206 

1400.0 

4.93466 

104.81 

29866.3 

17707.0 

20.73 

12.68 

2280 

1500.0 

4.62369 

106.24 

31939.2 

18962.2 

20.73 

12.67 

2351 
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PROVISIONAL THERHODYNAMIC PROPERTIES OF HELlUH-4 


80 HEGA-NEWTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

13.0 

73,92244 

10.41 

1337.9 

255.6 

16.91 

10.45 

14.0 

73.15534 

11.55 

1353.3 

259.7 

14.23 

9.41 

15.0 

72.52571 

12.48 

,1366.8 

263.7 

12.99 

8.97 

16.0 

71.97596 

13.30 

1379.5 

266.0 

12.48 

8.87 

17.0 

71.47627 

14.05 

1391.9 

272.6 

12.38 

8.97 

18.0 

71.00954 

14.77 

1404.3 

277.7 

12.53 

9.21 

19.0 

70.56536 

15.45 

1417.0 

283.3 

12.82 

9.52 

20.0 

70.13710 

16.12 

1430.0 

289.4 

13.21 

9.86 

22.0 

69.31243 

17.42 

1457.3 

303.1 

14.12 

10.63 

24.0 

66. 51516 

18.69 

1486.5 

318.9 

15.06 

11.38 

26.0 

67.73584 

19.93 

1517.6 

336.5 

15.97 

12.06 

28.0 

66.97001 

21.14 

1550.4 

355.8 

16.81 

12.67 

30.0 

66.21562 

‘ 22.33 

1584.7 

376.5 

17.56 

13.19 

32.0 

65.47182 

23.48 

1620.5 

396.6 

18.21 

13.64 

34.0 

64.73831 

24.61 

1657,5 

421.8 

18.78 

14.01 

36.0 

64.01507 

25.69 

1695,6 

445,9 

19.27 

14.33 

38.0 

63.30216 

26,75 

1734.6 

470,8 

19.69 

14.58 

40.0 

62.59968 

27.77 

1774.3 

496.3 

20.04 

14.79 

45.0 

60.88947 

30,17 

1876,3 

562.4 

2 0.70 

15.13 

50.0 

59.24494 

32.37 

1980.9 

630.5 

21.11 

15.29 

55.0 

57,66499 

34.40 

2087.1 

699.7 

21.35 

15.33 

60.0 

56.14775 

36.26 

2194.2 

769.4 

21.48 

15.29 

.65.0 

54,69097 

37.98 

2301.8 

839.0 

21.55 

15.21 

70.0 

53.29233 

39.58 

2409.6 

906.4 

21,57 

15.09 

75.0 

51.94955 

41.07 

2517.5 

977.5 

21,56 

14.97 

80.0 

50.66047 

42.46 

2625,2 

1046.0 

21.54 

14.83 

85.0 

49.42303 

43.76 

2732.8 

1114.1 

21.51 

14.70 

,90.0 

48.23524 

44.99 

2840.3 

1181,7 

21.47 

14.57 

95.0 

47.09522 

46.15 

2947.6 

1248.8 

21.44 

14.45 

100.0 

46.00107 

47,25 

3054.7 

1315.5 

21.40 

14.34 


110 


SPEED OF 
SOUND 
M/S 
1206 
1217 
1225 
1230 
1234 
1237 
1239 


1241 

1242 
1241 
1239 
1235 
1230 
1224 
1218 
1212 
1205 

1198 

1181 

1164 

1150 

1137 

1126 

1117 

1111 

1106 

1103 

1101 

1101 

1102 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
ao MEGA-NEWTONS/HETER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED ' 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL -K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

110.0 

43.94307 

49,29 

3268.3 

1447.8 

21.34 

14.13 

1106 

120.0 

42.04672 

51.14 

3481,4 

1578.7 

21.28 

13.95 

1114 

130.0 

40.29766 

52.84 

3693.9 

1708.6 

21.23 

13,80 

1124 

140.0 

38.68296 

54.41 

3906.0 

1837.8 

21,19 

13.67 

1136 

150.0 

37.18930 

55.87 

4117.6 

1966.4 

21.15 

13.57 

1148 

160.0 

35.80516 

57.24 

4329.0 

2094.6 

21.12 

13.48 

1161 

170.0 

34.51986 

58.52 

4540.0 

2222.5 

21.09 

13.40 

1175 

160.0 

33.32380 

59,72 

4750.9 

2350.1 

21.07 

13.34 

1188 

150.0 

32.20840 

60.66 

4961.5 

2477.6 

21.05 

13.28 

1202 

200.0 

31.16600 

61.94 

5171.9 

2604.9 

21.03 

13.24 

1216 

210.0 

30.16982 

62.97 

5382.1 

2732.2 

21.02 

13.20 

1229 

220.0 

29.27382 

63.94 

5592.2 

2859.3 

21.00 

13.16 

1243 

230.0 

28.41263 

64.88 

5802.2 

2986.5 

20 .99 

13.13 

1256 

240.0 

27.60150 

65.77 

6012.0 

3113.6 

20.98 

13.11 

1269 

250.0 

26.83616 

66.63 

6221,8 

3240.6 

20 ,97 

13.08 

1262 

260.0 

26.11267 

67.45 

6431.4 

3367.7 

20.96 

13.06 

1295 

270.0 

25.42819 

68.24 

6640.9 

3494.7 

20 .95 

13.05 

1307 

280.0 

24.77910 

69.00 

6850.3 

3621.7 

20 .94 

13.03 

1320 

290.0 

24.16288 

69.74 

7059.7 

3748.7 

20 ,93 

13.01 

1332 

300.0 

23.57706 

70.45 

7268.9 

3875.7 

20.92 

13.00 

1344 

310.0 

23.01943 

71.13 

7478.1 

4002.7 

20 .91 

12.99 

1356 

320.0 

22.48798 

71.80 

7687.2 

4129.6 

20.91 

12.98 

1368 

330*0 

21.98086 

72.44 

7896.2 

4256.5 

20.90 

12,97 

1380 

340.0 

21.49648 

73.06 

8105.2 

4383.5 

20 .89 

12.96 

1392 

350.0 

21.03327 

73.67 

8314,1 

4510.5 

20.89 

12.95 

1403 

360.0 

20.58988 

74.26 

8522.9 

4637.4 

20.88 

12.94 

1414 

370.0 

20*16504 

74.83 

8731.6 

4764,3 

20 ,87 

12.93 

1426 

380 .0 

19.75760 

75,38 

8940.3 

4891.1 

20 .87 

12.93 

1437 

390.0 

19.36650 

75.93 

9149.0 

5018.0 

20 .86 

12.92 

1448 

400.0 

18.99077 

76.45 

9357.5 

5144.8 

20 .86 

12,91 

1459 

420.0 

18.28188 

77.47 

9774.5 

5398.5 

20.84 

12.90 

1481 

440.0 

17.62453 

78.44 

10191.3 

5652.1 

20 .83 

12.89 

1502 

460.0 

17.01325 

79.37 

10607.9 

5905.6 

20.83 

12.88 

1523 

480.0 

16.44331 

30.25 

11024.3 

6159.0 

20 .82 

12.88 

1544 

500.0 

15.91060 

81.10 

11440.6 

6412.4 

20.81 

12,87 

1564 

550 .0 

14.71945 

83.09 

12480.6 

7045,5 

20.79 

12,85 

1614 

600.0 

13.69510 

84.89 

13519.8 

7678.1 

20.78 

12.84 

1662 

650.0 

12.80457 

86.56 

14558.3 

8310.4 

20.77 

12.83 

1709 

700. 0 

12.02311 

68. 09 

15596.3 

8942.3 

20.76 

12.82 

1755 

750. D 

11.33173 

89.53 

16633.9 

9573,9 

20.75 

12.81 

18QD 

600.0 

10.71563 

90.87 

17671.1 

10205.1 

20 .74 

12.80 

1843 

650.0 

10.16310 

92.12 

18707.9 

10836.1 

20 .74 

12.79 

1886 

900.0 

9.66476 

93.31 

19744.6 

11466,8 

20.73 

12.79 

1928 

950.0 

9,21297 

94.43 

20761.0 

12097.3 

20.73 

12.78 

1969 

1000.0 

8.80150 

95.49 

21817.2 

12727.6 

20.72 

12.77 

2009 

1100.0 

8.07962 

97.47 

23889.4 

13987.7 

20 .72 

12.76 

2086 

1200.0 

7.46697 

99.27 

25961.2 

15247,1 

20.72 

12.75 

2163 

1300.0 

6.94049 

100.93 

28032.8 

16505.9 

20.72 

12.75 

2237 

1400.0 

6.48317 

102.46 

30104.3 

17764.3 

20.72 

12.74 

2308 

1500. Q 

6.08223 

103.89 

32175.8 

19022,4 

20.71 

12.73 

2377 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


lOD MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

14.0 

78.47146 

8.27 

1571,5 

297,1 

27.40 

13.12 

-15.0 

77.35270 

9.88 

1594.7 

301.9 

20.18 

11.18 

16.0 

76.5177 9 

11.06 

1613.1 

306.2 

16.98 

10.25 

17.0 

75,83312 

12.04 

1629.2 

310.5 

15.40 

9.84 

18.0 

75.23962 

12.90 

1644,2 

315.1 

14.63 

9.75 

19.0 

74,70604 

13.68 

1658.6 

320.0 

14,33 

9.84 

20.0 

74.21407 

14.41 

1672.9 

325.4 

14.30 

10.05 

22.0 

73.31294 

15.79 

1701.8 

337,8 

14.69 

10.66 

24.0 

72.45306 

17.10 

1731,9 

352,2 

15.36 

11.36 

26.0 

71.69886 

18.35 

1763.3 

368.6 

16.11 

12.06 

28.0 

70.94691 

19.58 

1796,3 

386,6 

16,85 

12.71 

30.0 

70.21966 

20.76 

1830.7 

406.6 

17.54 

13.29 

32.0 

69.51266 

21.91 

1866.4 

427,8 

18.16 

13.79 

34.0 

68.82316 

23.03 

1903.3 

450.3 

18.71 

14.23 

36.0 

68.14934 

24.11 

1941,2 

473,8 

19.18 

14.60 

36.0 

67.48993 

25.16 

1980.0 

498.2 

19.59 

14.91 

40.0 

66.84400 

26.18 

2019.5 

523.5 

19.94 

15.17 

45.0 

65.28360 

26.56 

2120.9 

.589.1 

20.58 

15.63 

50.0 

63.79416 

30.75 

2224,9 

657.3 

20.97 

15.87 

55.0 

62.36860 

32.76 

2330.3 

726.9 

21.19 

15.98 

60.0 

61.00082 

34.61 

2436.6 

797.2 

21.31 

15.99 

65.0 

59.66544 

36*32 

2543.3 

867.8 

21,35 

15,93 

70*0 

58.41778 

37.90 

2650.0 

938.1 

21.34 

15,83 

75.0 

57.19387 

39.38 

2756.7 

1008.2 

21.32 

15.71 

80.0 

56.01035 

40.75 

2863.1 

1077.7 

21.28 

15.57 

65.0 

54,66447 

42.04 

2969.4 

1146.7 

21.24 

15.42 

90.0 

53.75402 

43.25 

3075.5 

1215.1 

21.20 

15.27 

95.0 

52.67719 

44.40 

3181.4 

1283.0 

21.16 

15.13 

100.0 

51.63257 

45.48 

3287.1 

1350.3 

21.13 

14.99 


SPEED OF 
SOU ND 
M/S 
1340 

1348 
1353 

1355 

1356 
1356 

1356 

1355 

1352 

1349 
1345 
1340 
1334 
132 6 
1321 
1314 

1307 
1288 
127 0 
1252 
1236 
1221 
1208 
1197 
1188 
1180 
1174 
1170 
1167 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


100 MEGA-NEHTONS/METER SQUARED ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 1 

K 

HOL/LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

110.0 

49.63549 

47.49 

3498.2 

1483.5 

21.08 

14.73 

1165 

120.0 

47.75567 

49.33 

3708.9 

1614.8 

21.06 

14,49 

1168 

130.0 

45.98758 

51. 01 

3919.4 

1744.9 

21.05 

14.29 

1174 

140.0 

44.32610 

52.57 

4129.9 

1873.8 

21.04 

14.11 

1183 

150.0 

42.76597 

54,02 

4340.3 

2001.9 

21.04 

13.96 

1193 

160.0 

41.30163 

55.38 

4550.8 

2129.5 

21.05 

13.83 

1206 

170.0 

39.92724 

56.66 

4761.2 

2256.6 

21.05 

13.72 

1219 

180.0 

38.63684 

57.86 

4971.7 

2383.5 

21.05 

13.63 

1233 

190.0 

37.42453 

59.00 

5182.2 

2510.1 

21.05 

. 13.54 

1247 

200.0 

36.28457 

60.08 

5392.7 

2636.6 

21.05 

13.48 

1261 

210.0 

35.21149 

61.10 

5603.2 

2763.1 

21.04 

13.42 

1276 

220.0 

34.20015 

62.06 

5813.6 

2889.6 

21.04 

13.36 

1290 

230.0 

33.24578 

63.02 

6024*0 

3016.0 

21.04 

13.32 

1304 

240.0 

32.34397 

63.91 

6234.3 

3142,4 

21.03 

13,28 

1318 

250.0 

31.49069 

64.77 

6444.5 

3268.9 

21.02 

13.24 

1332 

260.0 

30.68225 

65*60 

6654.7 

3395.4 

21.01 

13.21 

1346 

270.0 

29.91526 

66.39 

6864.8 

3522.0 

21.01 

13.19 

1359 

280.0 

29.18667 

67.15 

7074.9 

3648.6 

21.00 

13.16 

1372 

290.0 

28.49368 

67. 89 

7284.8 

3775.2 

20.99 

13.14 

1385 

300.0 

27,83374 

68.60 

7494.7 

3901.8 

20 .98 

13.12 

1398 

310.0 

27.20454 

69.29 

7704.5 

4028.5 

20.97 

13.11 

1410 

320.0 

26.60395 

69.96 

7914.2 

4155.2 

20.97 

13,09 

1422 

330.0 

26,03007 

70.60 

8123.8 

4282.0 

20.96 

13.08 

1435 

340.0 

25,48111 

71.23 

8333,3 

4408.8 

20.95 

13.06 

1446 

350.0 

24.95546 

71.83 

8542.8 

4535.6 

20.94 

13.05 

1458 

360.0 

24.45166 

72.42 

8752.2 

4662.4 

20.94 

13.04 

1470 

370.0 

23.96834 

73.00 

8961.5 

4789.2 

20.93 

13.03 

1481 

380.0 

23.50425 

73.55 

9170.7 

4916.1 

20.92 

13.02 

1492 

390.0 

23.05826 

74.10 

9379,9 

5042.9 

20 .91 

13.01 

1503 

4Q0.Q 

22.62929 

74.63 

9589,0 

5169.8 

20.91 

13.01 

1514 

420. Q 

21.81861 

75.65 

10007.0 

5423.6 

20 .89 

12.99 

1536 

440.0 

21.06527 

76.62 

10424.7 

5677.4 

20.88 

12.98 

1557 

460.0 

20.36326 

77.55 

10842.1 

5931.2 

20.87 

12.97 

1578 

480.0 

19.70741 

78.43 

11259.3 

6185.0 

20.86 

12.96 

1598 

500.0 

19.09324 

79.29 

11676.3 

6438.7 

20.64 

12.95 

1618 

550.0 

17.71558 

81.27 

12717.9 

7073.0 

SO .82 

12.93 

1667 

600.0 

16.52574 

63.06 

13758.4 

7707.1 

20.80 

12.91 

1714 

650.0 

15.48725 

84.75 

14798.0 

8340 .9 

20.78 

12,90 

1759 

700.0 

14.57262 

86.29 

15836.8 

8974.4 

20.77 

12.89 

1803 

750.0 

13-76069 

87.72 

16875.0 

9607.7 

20.76 

12.88 

1846 

800.0 

13.03491 

89.06 

17912.6 

10240 .6 

20.75 

12.87 

1888 

850. 0 

12.38214 

90.31 

18949.7 

10873.3 

20.74 

12.86 

1930 

90D.0 

11.79182 

91.50 

19986.5 

11505.8 

20.73 

12.85 

197 0 

950.0 

11.25532 

92.62 

21022.9 

12138.0 

20.73 

12.85 

2010 

1000. 0 

10.76556 

93.68 

22059.1 

12769,9 

20.72 

12.84 

2048 

1100. 0 

9.90369 

35.66 

24130.8 

14033 .3 

20.71 

12.83 

2124 

1200.0 

9.16949 

97.46 

26201.9 

15295.9 

20.71 

12.82 

2197 

1300.0 

8.53646 

99,12 

28272.7 

16557.9 

20.71 

12.81 

226 8 

1400.0 

7.98501 

100.65 

30343.1 

17819,3 

20.70 

12.80 

2337 

1500*0 

7.50030 

102.08 

32413.5 

1908D .3 

20.70 

12.79 

2405 


o 


113 





^Mne: wot 




TABLE 11 

Provisional Thermodynamic Properties for Helium-4 
(pressure in atmospheres) 


The number of significant figures given in the tables of 
properties is not justified on the basis of the uncertainty of 
the data, but is presented to maintain internal consistency. 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 


0.01 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

2.0 

0.06171 

59.73 

99.8 

2.& 

0.04912 

64.42 

110.3 

3.0 

0.04083 

68.24 

120.8 

3.5 

0.03494 

71.46 

131.3 

4.0 

0.03055 

74.24 

141.7 

4.5 

0.02714 

76.70 

152.1 

5.0 

0.02441 

78.89 

162.5 

5.5 

0.02219 

80.88 

172.9 

6.0 

0.02033 

62.69 

183.3 

6.5 

0.01877 

84.35 

193.7 

7.0 

0.01742 

85.89 

204.1 

7.5 

0.01626 

87.33 

214.5 

8.0 

0.01524 

88.67 

224,9 

8.5 

0.01434 

89.93 

235.3 

9.0 

0.01355 

91.12 

245.7 

9*5 

0.01283 

92.25 

256*1 

10.0 

0.01219 

93.31 

266.5 

11.0 

0.01108 

95,29 

287.3 

12.0 

0.01016 

97.10 

308,1 

13.0 

0.00938 

98.77 

328.9 

14.0 

0.00871 

100.31 

349.7 

15.0 

0.00813 

101.74 

370.5 

16.0 

0.00762 

103.08 

391.3 

17.0 

0.00717 

104,34 

412.1 

18.0 

0.00677 

105.53 

432.8 

19.0 

0.00641 

106.66 

453.6 

20.0 

0.00609 

107.72 

474.4 

22.0 

0.00554 

109.70 

516.0 

.24.0 

0.00508 

111.51 

557.6 

.26.0 

0.00469 

113.16 

599.1 

28.0 

0.00435 

114.72 

640.7 

.30.0 

0.00406 

116.15 

662.3 

.32.0 

0.00381 

117.49 

723.9 

34.0 

0*00358 

118.75 

765,4 

36.0 

0.00339 

119.94 

807.0 

38.0 

0.00321 

121.07 

848.6 

40.0 

0.00305 

122.13 

890.2 

45.0 

0.00271 

124.58 

994.1 

50.0 

0.00244 

126.77 

1098. Q 

55.0 

0.00222 

128.75 

1201.9 

.60.0 

0.00203 

130.56 

1305.9 

65.0 

0.00187 

132.22 

1409.8 

70.0 

0.00174 

133.76 

1513.7 

75.0 

0.00162 

135.20 

1617.7 

80.0 

0.00152 

136.54 

1721.6 

85.0 

0.00143 

137.80 

1825.5 

90.0 

0.00135 

13^54.99 

1929.4 

95.0 

0.00128 

140 ill 

2033.4 

100.0 

0.00122 

4.^18 

2137.3 


INTER^^iL 

^en'erg'y 

J/ttOL 

/ mCP 

CV 

SPEED OF 

J/HOL-K 

J/MOL-K 

SOUND 

M/S 

83.4 

21.14 

12.54 

83 

89.7 

20.98 

12.51 

93 

96.0 

20.90 

12.49 

102 

102.3 

20,87 

12.48 

110 

108.5 

20,84 

12.47 

118 

114.8 

20.83 

12.47 

125 

121.0 

20 .82 

12.47 

131 

127.2 

20. Si 

12.47 

138 

133.5 

20.81 

12.47 

144 

139.7 

20.81 

12.47 

150 

146.0 

20.80 

12.47 

156 

162.2 

20.80 

12.47 

161 

158.4 

20.80 

12.47 

165 

164.7 

20 .80 

12.47 

172 

170.9 

20.80 

12.47 

176 

177.2 

20.80 

12,47 

161 

183,4 

20.79 

12.47 

186 

195.9 

20.79 

12.47 

195 

208.3 

20.79 

12,47 

204 

220*8 

20.79 

12,47 

212 

233.3 

20,79 

12.47 

220 

245.8 

20.79 

12.47 

228 

258.2 

20.79 

12.47 

235 

270.7 

20.79 

12.47 

243 

283.2 

20.79 

12.47 

250 

295.7 

20.79 

12.47 

256 

308.1 

20.79 

12.47 

263 

333.1 

20 .79 

12.47 

276 

358,0 

20.79 

12,47 

288 

383.0 

20.79 

12.47 

300 

407.9 

20.79 

12.47 

311 

432.8 

20.79 

12.47 

322 

457.8 

20.79 

12.47 

333 

482.7 

20.79 

12.47 

343 

507,7 

20.79 

12.47 

353 

532.6 

20.79 

12.47 

363 

557.6 

20.79 

12.47 

372 

619.9 

20.79 

12.47 

395 

682.3 

20,79 

12.47 

416 

744.6 

20.79 

12.47 

436 

807.0 

20.79 

12.47 

456 

869.3 

20.79 

12.47 

474 

931.7 

20.79 

12.47 

492 

994.1 

20.79 

12.47 

510 

1056.4 

20.79 

12.47 

526 

1118.8 

20.79 

12.47 

542 

1181.1 

20.79 

12.47 

558 

1243.5 

20.79 

12.47 

573 

1305.8 

20.79 

12.47 

588 


116 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0,01 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

■ SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/HOL-K 

SOUND 

M/S 

110.0 

0.00111 

143.16 

2345.2 

1430 .6 

20.79 

12.47 

617 

120.0 

0.00102 

144.97 

2553.0 

1555.3 

20.79 

12.47 

645 

130.0 

0.00094 

146.63 

2760.9 

1680.0 

20.79 

12.47 

671 

140.0 

0.00087 

148.17 

2968.7 

1804.7- 

20.79 

12.47 

696 

150.0 

0.00081 

149.61 

3176.6 

1929.4 

20.79 

12.47 

721 

160.0 

0.00076 

150.95 

3384.4 

2054.1 

20.79 

12.47 

744 

170.0 

0.00072 

152. '21 ' 

3592.3 

2178.8 

20.79 

12.47 

767 

180.0 

0.00068 

153.40 

3800.2 

2303.5 

20.79 - 

12.47 

789 

190.0 

0.00064 

154.52 

4008.0 

2428.2 

20.79 

12.47 

' 811 

200.0 

0.00061 

155.59 

4215.9 

2553.0 

20.79 

12.47 

832 

210.0 

0.00058 

156.60 

4423.7 

2677.7 

20.79 

12.47 

853 

220.0 

0.00055 

157.57 

4631.6 

2802.4 

20.79 

12.47 

873- 

230.0 

0.00053 

158.49 

4839.4 

2927.1 

20.79 

12.47 

892 

240.0 

0.00051 

159.37 

5047.3 

3051. B 

20.79 

12.47 

911 

250.0 

0.00049 

160.22 

5255.2 

3176.5 

20.79 

12.47 

930 

260.0 

0.00047 

161.04 

5463.0 

3301.2 

20.79 

12.47 

949 

270.0 

0.00045 

161.82 

5670.9 

3425.9 

20.79 

12.47 

967 

280.0 

0.0Q044 

162.58 

5878.7 

3550.6 

20.79 

12.47 

985 

290.0 

0.00042 

163.31 

6086.6 

3675.4 

20.79 

12.47 

1002 

300.0 

0.00041 

164.01 

6294.4 

3800.1 

20.79 

12.47 

. 1019 

310.0 

0.00039 

164.69 

6502.3 

3924.8 

20.79- 

12.47 

' 1036 

320.0 

0.00038 

165,35 

6710.2 

4049.5 

20.79 

12.47 

1052 

330.0 

0.00037 

165.99 

6918,0 

4174.2 

20.79 

12.47 

1069 

340.0 

0.00036 

166.61 

7125.9 

4298.9 

20.79 

12.47 

1085 

350.0 

0.00035 

167.22 

7333.7 

4423.6 

20.79 

12.47 

1101 

360.0 

0.00034 

167.80 

7541,6 

4548,3 

20.79 

12.47 

1116 

370,0 

0.00033 

168.37 

7749.4 

4673.1 

20.79 

12.47 

1132 

360.0 

0.00032 

168.93 

7957.3 

4797,8 

20.79 

12.47 

1147 

390,0 

0.00031 

169.47 

8165.2 

4922.5 

20.79 

12.47 

1152 

400.0 

0.00030 

169.99 

8373.0 

5047,2 

20.79 

12.47 

1177 

420.0 

0.00029 

171.01 

8788.7 

5296.6 

20.79 

12.47 

1206 

440.0 

0.00026 

171.97 

9204.4 

5546.0 

20.79 

12.47 

1234 

460.0 

0.00026 

172.90 

9620.2 

5795.5 

20.79 

12.47 

. 1262 

480.0 

0.00025 

173.78 

10035.9 — 

— 6044.9 

20.79 

12.47 

1289 

500.0 

0.00024 

174.63 

10451.6 

6294.3 

20.79 

12.47 

- 1316 

550.0 

0.00022 

176.61 

11490.9 

6 917.9 

20.79 

12.47 

1380 

600.0 

0.00020 

178.42 

12530.1 

7541.4 

20.79 

12.47 

1441 

650.0 

0.00019 

180.08 

13569.4 

8165.0 

20.79 , 

12.47 

1500 

700.0 

0.00017 

181.62' 

14608.7 

8788.5 

20.79 

12’. 47 

1557 

750.0. 

0.00016 

183.06 

15648.0 

9412.1 

20.79 

12.47 

1611 

800.0 

0.00015 

184.40 

16687.3 

10035.6 

20.79 

12.47 

1664 

850.0 

0.00014 

185. 66 

17726.6 

10659.2 

20.79 . 

12,47 

1715 

900.0 

0.00014 

186. 85> 

18765.8 

11282.8 

20.79 

12. .47 

1765 

950.0 

0.0Q013 

187,97 

19805.1 

11906.3 

20.79 

12.47 

1813 

laoo.o 

0.00012 

189. 04 

20844.4 

12529.9 

20.79 

12.47 

1861 

1100,0 

0.00011 

191. 02 

22923.0 

13777.0 

20.79 . 

12.47 

1951 

1200.0 

0.00010 

192.83 

25001.5 

15024.1 

20.79 

12.47 

2038 . 

1300.0 

0.00009 

194.49 

27080.1 

16271.2 

2.0,. 7 9 

12.47 

2121 

1400.0 

0. 00009 

196.03 

29158.7 

17518.3 

20.79 

12.47 

2201 

1500.0 

0.00008 

197.47 

31237.3 

18765.4 

20,79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HEUIUH-if 
0,05 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

. K 

MOL/LITER 

J/MOL-K 

J/MOL 

* 2,180 

36.51119 

6.76 

13.2 

* . 2.180 

0.29539 

47,68 

101.8 

. 2.5 

0.25352 

50.71 

108.9 

■ 3*0 

0.20839 

54.65 

119.7 

. 3.5 

0.17726 

57.93 

130.3 

4.0 

0.15438 

60.75 

140.9 

4.5 

0.13680 

63.23 

151.4 

5.0 

0.12285 

65.44 

161.9 

5.5 

0.11150 

67.44 

172.4 

6.0 

0.10209 

69.26 

182.8 

6.5 

0.09415 

70.93 

193.3 

7.0 

0.08736 

72.48 

203.7 

7.5 

0.08149 

73.92 

214.1 

8.0 

0.07637 

75.26 

224.6 

8.5 

0.07185 

76.53 

235.0 

9.0 

0.06783 

77.72 

245.4 

9.5 

0.06425 

78.85 

255.8 

10.0 

0.06102 

79.91 

266.3 

11.0 

0.05545 

81.90 

287.1 

12.0 

0.05082 

83.71 

307.9 

13.0 

0.04690 

85.38 

328.7 

14.0 

0.04355 

86.92 

349.5 

15.0 

0.04064 

88.35 

370.3 

16.0 

0.03809 

89.70 

391.1 

17.0 

0.03585 

90.96 

411.9 

18.0 

0.03386 

92.15 

432.7 

19.0 

0.03207 

93.27 

453.5 

20.0 

0.03047 

94.34 

474.3 

22.0 

0.02770 

96.32 

515.9 

24.0 

0.02539 

98.13 

557.5 

26.0 

0.02343 

99.79 

599.1 

28.0 

0.02176 

101.33 

640.7 

30.0 

0.02031 

102.77 

682.3 

32.0 

0.01904 

104.11 

723.8 

34.0 

0.01792 

105.37 

765.4 

36.0 

0.01692 

106.56 

607.0 

36.0 

0.01603 

107.68 

846.6 

40.0 ' 

0.01523 

108.75 

690.1 

45.0 

0.01354 

111.20 

994.1 

.50.0, 

0.01219 

113.39 

1096.0 

55.0 

0.01108 

115.37 

1202.0 

60.0 

0.01015 

117.18 

1305.9 

65.0 

0.00937 

118.84 

1409.8 

70.0 

0.00870 

120.38 

1513.8 

.75.0 

0.00812 

121. 82 

1617.7 

80.0 

0.00762 

123.16 

1721.6 

.85.0 

0.00717 

124.42 

1825.6 

.90*0 

0.00677 

125.61 

1929.5 

95.0 

0.00641 

126.73 

2033.4 

100.0 '* 

0.00609 

127.80 

2137,3 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

13.1 

8.73 

6.48 

209 

84.7 

22.36 

12.76 

84 

88,9 

21.83 

12.65 

91 

95.4 

21.41 

12.55 

lOO 

101.7 

21.20 

12,51 

IDS 

106.1 

21.08 

12.49 

11-7 

114.4 

21.01 

12.48 

124 

120 .7 

20 .96 

12.47 

131 

126.9 

20.93 

12.47 

138 

133.2 

20.90 

12.47 

144 

139.5 

20 .68 

12.47 

150 

145.7 

20.87 

12.47 

155 

152.0 

20 .86 

12.47 

161 

158.2 

20.85 

12.47 

166 

164.5 

20.84 

12.47 

171 

170.7 

20.84 

12.47 

176 

177.0 

20.83 

12.47 

181 

183.2 

20.83 

12.47 

186 

195.7 

20.32 

12.47 

195 

208 .2 

20 .82 

12.47 

204 

220.7 

20.81 

12.47 

212 

233.2 

20.81 

12.47 

220 

245.7 

20.81 

12.47 

228 

258.1 

20.80 

12.47 

235 

270.6 

20.80 

12.47 

243 

283.1 

20.80 

12.47 

250 

295.6 

20.80 

12.47 

256 

308.0 

20.80 

12.47 

263 

333.0 

20.80 

12.47 

276 

358.0 

20.79 

12.47 

288 

382.9 

20.79 

12.47 

300 

407 .8 

20.79 

12.47 

311 

432.6 

20.79 

12.47 

322 

457.7 

20 .79 

12.47 

333 

482 .7 

20 .79 

12.47 

343 

507.6 

20 .79 

12.47 

353 

532 .6 

20.79 

12.47 

363 

557.5 

20.79 

12,47 

372 

619.9 

20.79 

12.47 

395 

682,3 

20 .79 

12,47 

416 

744.6 

20.79 

12.47 

436 

807.0 

20.79 

12.47 

456 

869.3 

20 .79 

12.47 

474 

931.7 

20.79 

12.47 

492 

994.0 

20.79 

12.47 

510 

1056.4 

20.79 

12.47 

526 

1118.8 

20.79 

12.47 

542 

1181.1 

20 .79 

12,47 

558 

1243.5 

20.79 

12.47 

573 

1305.8 

20.79 

12.47 

588 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
0.05 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

IIQ .0 

0.00554 

129.76 

2345.2 

1430. 5 

20.79 

12.47 

617 

120.0 

0.00506 

131.59 

2553.1 

1555.3 

20.79 

12.47 

645 

130.0 

0.00469 

133.25 

2760.9 

1680*0 

20.79 

12.47 

671 

140. D 

0.00435 

134.79 

2968.8 

1804.7 

20.79 

12.47 

696 

150.0 

0.00406 

136.22 

3176.6 

1929.4 

20.79 

12.47 

721 

160.0 

0.00381 

137.57 

3384.5 

2054.1 

20.79 

12,47 

744 

170.0 

0.00358 

136. S3 

3592.4 

2178.8 

20.79 

12.47 

767 

160.0 

0.00339 

140.01 

3800.2 

2303.5 

20.79 

12.47 

789 

190.0 

0.00321 

141.14 

4008.1 

2428.2 

20.79 

12.47 

811 

200.0 

0.00305 

142.20 

4215.9 

2553.0 

20.79 

12.47 

632 

210.0 

0.00290 

143*22 

4423.8 

2677.7 

20.79 

12.47 

853 

220.0 

0.00277 

144.18 

4631.6 

2802.4 

20.79 

12.47 

873 

230.0 

0*00265 

145.11 

4839.5 

2927.1 

20.79 

12.47 

892 

240.0 

0.00254 

145.99 

5047 . 4 

3051.8 

20.79 

12.47 

911 

250.0 

0.00244 

146.84 

5255.2 

3176.5 

20.79 

12.47 

930 

260.0 

0.00234 

147.66 

5463.1 

3301,2 

20.79 

12.47 

949 

270.0 

0.00226 

148.44 

5670.9 

3425,9 

20.79 

12.47 

967 

280.0 

0.00216 

149.20 

5878,8 

3550 .7 

20.79 

12.47 

985 

290.0 

0.00210 

149.93 

6086.6 

3675.4 

20,79 

12,47 

1002 

300.0 

0.00203 

150,63 

6294.5 

3600.1 

20.79 

12.47 

1019 

310.0 

0.00197 

151.31 

6502.4 

3924.8 

20.79 

12.47v 

1036 

320.0 

0.00190 

151.97 

6710.2 

4049.5 

20.79 

12.47 

1052 

330.0 

0.00185 

152.61 

6918.1 

4174,2 

20.79 

12.47 

1069 

340.0 

0.D0179 

153.23 

7125.9 

4298.9 

20.79 

12.47 

1085 

350.0 

0.00174 

153.84 

7333.8 

4423.6 

20.79 

12.47 

1101 

360.0 

0.00169 

154.42 

7541.6 

4546.3 

20.79 

12.47 

1116 

370.0 

0.00165 

154.99 

7749.5 

4673.1 

20.79 

12.47 

1132 

380.0 

0. 00160 

155.55 

7957.4 

4797.6 

20.79 

12.47 

1147 

390.0 

0.00156 

156.09 

8165.2 

4922,5 

20.79 

12.47 

1162 

400.0 

0.00152 

156.61 

8373.1 

5047.2 

20.79 

12.47 

1177 

420.0 

0.00145 

157.63 

8768.8 

5296.6 

20,79 

12.47 ■ 

1206 

440.0 

0.00138 

158.59 

9204,5 

5546.0 

20.79 

12.47> 

1234 

460.0 

0.00132 

159.52 

9620.2 

5795,5 

20,79 

12.47 

1262 

480.0 

0.00127 

160.40 

10035,9 

5044.9 

20,79 

12.47 

1289 

5.00.0 

0.00122 

161.25 

10451.6 

6294.3 

20.79 

12.47 

1316 

550.0 

O.OOlli 

163.23 

11490.9 

6917.9 

20.79 

12.47 

1380 

600.0 

0.00102 

165.04 

12530.2 

7541.4 

20.79 


1441 

650.0 

0.00094 

166.70 

13569.5 

8165.0 

20.79 

12.47 

1500 

700.0 

0.00087 

168.24 

14608.6 

8768.5 

20.79 

12.47 

1557 

7.50.0- 

0. 00081 

169.68 

15648.0 

9412.1 

20.79 

12.47 

1611 

800.0 

0.00076 

171.02 

16687.3 

10035.7 

20.79 

12.47 

1664 

650.0 

0.00072 

172.28 

17726.6 

10659.2 

20.79 

12.47 

1715 

900.0 

O.OQ066 

173.47 

18765.9 

11282.8 

20.79 

12,47 

1765 

950.0 

0.00064 

174.59 

19805.2 

11906.3 

20,79 

12.47 

1813 

1000.0 

0.00061 

175.66 

20844.5 

12529.9 

2 0.79 

12.47 

1861 

1100.0 

0.00055 

177.64 

22923.0 

13777,0 

20.79 

12.47 

1951 

1200.0 

0.00051 

179.45 

25001.6 

15024.1 

2 0.79 

12.47 

2038 

1300.0 

0.00047 

181.11 

27060.2 

16 271. 2-. - 

20.79 

12.47 

2121 

1400.0 

0.00044 

182.65 

29158.7 

17518.3 

20,79 

12,47 

2201 

1500.0 

0.00041 

184.08 

31237,3 

18765.5 

20.79 

12,47 

2279 
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PROVISIONAL thermodynamic PROPERTIES OF HELIUM-4 


0.1 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/HOL 

* 2.496 

36.14308 

7.92 

16.0 

* 2.496 

0.53105 

44.45 

106.6 

2.5 

0.53004 

44. 49 

106.9 

S.O 

0,42847 

48.61 

118.2 

3.5 

0.36132 

51.98 

129.1 

4.0 

0.31305 

54.85 

139.9 

4.5 

0.27647 

57.36 

150.5 

5.0 

0.24771 

59.59 

161.1 

5.5 

0.22447 

61.61 

171.7 

6.0 

0.20527 

63.44 

182.2 

6.5 

0.18913 

65.12 

192.7 

7.0 

0.17537 

66.67 

203.2 

7.5 

0.16349 

68.12 

213.7 

3.0 

0.15313 

69.47 

224.1 

3.5 

0.14401 

70.74 

234.6 

9.0 

0.13593 

71.93 

245.0 

9.5 

0.12871 

73.06 

255.5 

10.0 

0.12222 

74.13 

265.9 

11. P 

0.11103 

76.12 

.266.6 

12.0 

0.10173 

77.93 

307.6 

13.0 

0.09386 

79.60 

328.5 

14.0 

0.08713 

81.14 

349.3 

15-0 

0.08131 

62.58 

37 0.1 

16.0 

0.07621 

63.93 

391.0 

17.0 

0.07172 

85.19 

411.8 

18.0 

0.06773 

86.38 

432.6 

19.0 

0.06415 

87.50 

453.4 

20.0 

0.06094 

88.57 

474.2 

.22.0 

0.05540 

90.55 

515.8 

.24.0 

0.05078 

92.36 

557.4 

.26.0 

0.04687 

94.03 

599.0 

.28.0 

0.04352 

95.57 

640.6 

.30.0 

0.04062 

97.00 

682.2 

32.0 

0.03808 

96.35 

723.6 

.34.0 

0.03584 

99.61 

765.4 

36.0 

0.03384 

100.79 

807.0 

38.0 

0.03206 

101.92 

848.6 

.40.0 

0.03046 

102. 99 

890.1 

45.0^ 

0.02708 

105.43 

994.1 

50.0 

0.02437 

107.62 

1098.0 

55.0 

0.02215 

109.61 

1202.0 

60.0 

0.02031 

111.41 

1305.9 

.65.0 

0.01875 

113.06 

1409.9 

70.0 

0.01741 

114,62 

1513.8 

75.0 

0.01625 

116.05 

1617.7 

80.0 

D. 01523 

117.39 

1721.7 

85.0 

0.01434 

118.65 

1825'. 6 

90.0 

0.01354 

119.84 

1929.5 

95.0 

0.01283 

120.97 

2033.5 

100.0 

0.01219 

122.03 

2137.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.8 

8.73 

8.00 

208 

87,7 

23.15 

12.84 

89 

87.8 

23.14 

12.84 

89 

94.6 

22.13 

12.64 

99 

101.1 

21.65 

12.55 

108 

107,5 

21,40 

12.51 

116 

113.9 

21.24 

12.49 

123 

120 .2 

21.14 

12.48 

131 

126.5 

21.07 

12.47 

137 

132.9 

21.02 

12.47 

143 

139.1 

20.99 

12.47 

149 

145.4 

20.96 

12.47 

155 

151.7 

20 .94 

12.47 

161 

158,0 

20.92 

12.47 

166 

164.2 

20.90 

12.47 

171 

170.5 

20.89 

12.47 

176 

176.8 

ao.88 

12.47 

181 

183.0 

20.87 

12.47 

186 

195,5 

20 .86 

12.47 

195 

208.0 

20.85 

12,47 

204 

220.5 

20.84 

12.47 

212 

233.0 

20.83 

12.47 

220 

245.5 

20.82 

12.47 

228 

258.0 

20.82 

12.47 

235 

270,5 

20.82 

12.47 

243 

283.0 

20.81 

12.47 

250 

295.5 

20.81 

12.47 

257 

307.9 

20.81 

12.47 

263 

332.9 

20.80 

12.47 

276 

357.9 

20.80 

12.47 

288 

382.8 

20.80 

12.47 

300 

407 .8 

20 .80 

12.47 

311 

432.7 

20.80 

12.47 

322 

457.7 

20.79 

12.47 

333 

482.6 

20.79 

12.47 

343 

607.6 

20.79 

12.47 

353 

532.5 

20.79 

12.47 

363 

557.5 

20.79 

12.47 

372 

619.9 

20.79 

12.47 

395 

682,2 

20.79 

12,47 

416 

744.6 

20.79 

12.47 

436 

806.9 

20.79 

12.47 

456 

869.3 

20.79 

12.47 

474 

931.7 

20,79 

12.47 

492 

994.0 

20.79 

12.47 

510 

1056.4 

20.79 

12.47 

626 

1118.7 

20.79 

12.47 

543 

1181.1 

2 0.79 

12.47 

558 

1243 .5 

20.79 

12.47 

674 

1305.8 

20.79 

12.47 

588 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.1 ATMOSPHERE ISOBAR 

TEMP " DENSITY ENTROPY 
K MOL/LITER J/MOL-K 


110.0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 
210.0 
220.0 

230.0 

240.0 

250.0 

260.0 

270.0 

280.0 

290.0 

300.0 

310.0 

320.0 

330.0 

340.0 

350.0 

360.0 

370.0 

380.0 

390.0 

400.0 

420.0 

440.0 

460.0 

480.0 

500.0 

530.0 

600.0 

630.0 
700.0' 

750.0 

800.0 

850.0 

900.0 

950.0 
1000.0 
1100. 0 
1200.0 

1300.0 
140Q.0 

1500.0 


0.01106 

0.01015 

0.00937 

0.00670 

0.00312 

0.00762 

0.00717 

0.00677 

0.00641 

0.00609 

0.00580 

0.00554 

0.00530 

0.00508 

0.00487 

0.00469 

0.00451 

0.00435 

0.00420 

0.00406 

0.00393 

0.00381 

0.00369 

0.00358 

0.00348 

0.0D339 

0.00329 

0.00321 

0.00312 

0.00305 

0.00290 

0.00277 

0.00265 

0.00254 

0.00244 

0.00222 

0.Q0203 

0.00187 

0.00174 

0.00162 

0.00152 

0.00143 

0.00135 

0.00128 

0.00122 

O.QOlli 

0.00102 

0.00094 

0.00087 

0.00081 


124.01 

125.82 

127.49 

129.03 

130.46 
131.80 

133. 06 
134.25 
135.37 

136.44 

137.45 

138.42 
139.35 

140.23 
141.08 
141.89 
142.68 

143.43 
144.16 

144.87 

145.55 

146.21 

146.85 

147.47 

146.07 
148.66 

149.23 
149.78 
150.32 


150.85 

151.86 
152.83 
153.75 
154.64 
155.49 

157.47 
159.28 
160.94 

162.48 
163.91 

165.26 

166.52 

167.70 

168.63 

169.89 

171.88 
173.68 
175.35 

176.89 
178.32 


ENTHALPY 

J/MOL 

2345.3 

2553.1 

2761.0 

2968.8 

3176.7 

3384.6 

3592.4 
38Q0.3 

4008.1 

4216. B 

4423.9 

4631.7 

4839.6 

5047.4 

5255.3 

5463.1 

5671.0 

5876.9 

6086.7 

6294.6 

6502.4 

6710.3 

6918.1 

7126.0 

7333.8 

7541.7 

7749.6 

7957.4 

8165.3 

8373.1 

8788.8 

9204.6 

9620.3 

10036.0 

10451.7 

11491.0 

12530.3 

13569.5 

14608.6 

15648.1 

16687.4 

17726.7 

18766.0 

19605.2 

20844.5 
22923*1 

25001.7 

27080.2 

29158.8 

31237.4 


INTERNAL 

ENERGY 

J/MOL 

1430.5 

1555.3 

1660.0 

1804.7 

1929.4 

2054.1 

2178.8 

2303.5 

2426.2 

2553.0 

2677.7 

2802.4 

2927.1 

3051.8 

3176.5 

3301.2 

3425.9 

3550.7 

3675.4 

3800.1 

3924.8 

4049.5 

4174.2 

4298.9 

4423 .6 

4548.4 

4673.1 

4797.8 

4922.5 

5047.2 

5296.6 

5546.0 

5795.5 

6044.9 

6294.3 

6917.9 

7541.4 

8165.0 

8788.6 

9412.1 

10035.7 

10659.2 

11282.8 

11906.3 

12529,9 

13777.0 

15024.1 

16271.2 

17518.4 

18765.5 


CP 

J/HOL-K 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 
2 0.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 
20 .79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 
20 .79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 
20 .79 
20 .79 

20.79 
2 0.79 

20.79 

20.79 

20.79 

20.79 

20.79 


CV 

J/MOL-K 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 
12;47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 


SPEED OF 
SOUND 
M/S 
617 
645 
671 
696 
721 
744 
767 
789 
811 

832 

853 

873 

892 

912 

930 

949 

967 

985 

1002 . 

1019 

1036 

1053 

1069 

1065 

1101 

1116 

1132 

1147 

1162 

1177 

1206 

1234 

1262 

1289 

1316 

1380 

1441 

1500 

1557 

1611 

1664 

1715 

1765 

1813 

1861 

1951 

2038 

2121 

2201 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
0.2 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

. K 

MOL/LITER 

J7M0L-K 

J/HOL 

^ 2.5 

36.20032 

7.92 

16.3 

* . 2. 589 

35.47110 

9.25 

19.9 

♦ - 2.689 

0.95923 

41.31 

112.3 

3.0 

0.91257 

42.21 

115.0 

3.5 

0.75306 

45.80 

126.6 

4.0 

0.64471 

48.79 

137.8 

4.5 

0.56517 

51.37 

148.8 

5.0 

0.50387 

53.65 

159.6 

5.5 

0.45499 

55.70 

170.3 

6.0 

0.41501 

57.55 

181.0 

6.5 

0*38164 

59.25 

191.6 

7.0 

0.35334 

60.82 

202.2 

7.5 

0.32901 

62.28 

212.7 

8.0 

D. 30787 

63.64 

223.3 

8.5 

0.28932 

64.91 

233.8 

9.0 

0.27290 

66.11 

244.3 

9.5 

0.25827 

67.25 

254.8 

10.0 

0.24514 

68.32 

265.3 

11.0 

0.22254 

70.32 

286.2 

J.2.0 

0.20379 

72.14 

307.1 

13.0 

0.18797 

73.81 

328.0 

J.4.0 

0.17444 

75.36 

348.9 

,15.0 

0.16274 

76.80 

369.8 

16.0 

0.15251 

78.15 

390.6 

17.0 

0.14350 

79.41 

411.5 

1.8.0 

0,13549 

80.60 

432.3 

19.0 

0.12834 

81.73 

453.1 

20.0 

0.12190 

82.80 

474.0 

22.0 

0.11079 

84.78 

515.6 

24.0 

0.10154 

86.59 

557.3 

26.0 

0.09372 

88.26 

598.9 

28.0 

0.08702 

89.80 

640.5 

30.0 

0.08122 

91.24 

682.1 

32.0 

0.07614 

92.58 

723.7 

34.0 

0.07166 

93.84 

765.3 

36.0 

0.06767 

95.03 

806.9 

36.0 

0.06411 

96.15 

848.5 

40.0 

0.06091 

97.22 

690.1 

45.0 

0.D5414 

99.67 

994.1 

50.0, 

0.04873 

101.86 

1098.1 

55.0 

0.Q443 0 

103.84 

1202.0 

60.0 

0.04061 

105.65 

1306.0 

.65.0 

0.03748 

107.31 

1409.9 

70.0 

0. 03481 

108.86 

1513.9 

.75.0 

0.03249 

110.29 

1617.8 

.80*0 

0.03046 

411.63 

1721.8 

.85.0 

0.02867 

112.89 

1825.7 

90. 0 

0.02707 

114.08 

1929.6 

95.0 

0.02565 

115.20 

2033.6 

100.0 

0.02437 

116.27 

2137.5 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



H/S 

15.8 

8.70 

7.97 

210 

19.4 

9.87 

8.30 

204 

91.2 

24.41 

12.89 

93 

92.8 

23.97 

12.82 

95 

99.7 

22.73 

12.63 

105 

106.4 

22.11 

12.54 

114 

112.9 

21.75 

12.50 

122 

119.4 

21.53 

12.48 

129 

125,8 

21,38 

12.47 

136 

132.1 

21.27 

12.47 

143 

138.5 

21.20 

12.46 

149 

144.8 

21.14 

12.46 

155 

151.1 

21.09 

12.46 

168 

157.4 

21.05 

12,47 

166 

163.7 

21.02 

12.47 

171 

170.0 

21.00 

12.47 

176 

176.3 

20.97 

12.47 

181 

182.6 

20.96 

12.47 

186 

195.1 

20.93 

12.47 

195 

207,7 

20,91 

12.47 

204 

220.2 

20.89 

12.47 

212 

232.7 

20,87 

12.47 

.220 

245.2 

20.66 

12.47 

^2 8 

257.7 

20.85 

12.47 

,235 

270 .2 

20 .85 

12.47 

,243 

282.7 

20.84 

12.47 

•250 

295.2 

20.83 

12.47 

:257 

307.7 

20 .83 

12.47 

.263 

332.7 

20 .82 

12.47 

276 

357.7 

20.82 

12.47 

288 

382.7 

20.81 

12.47 

300 

407.6 

20.81 

12,47 

312 

432.6 

20.81 

12.47 

322 

457.6 

20.60 

12.47 

333 

432.5 

20.80 

12.47 

343 

507.5 

20 .80 

12.47 

353 

532.4 

20.80 

12.47 

363 

557.4 

20,60 

12.47 

372 

619.6 

20.79 

12.47 

395 

682.2 

20.79 

12.47 

416 

744.5 

20.79 

12.47 

437 

606.9 

20.79 

12.47 

456 

869.3 

20 .79 

12.47 

475 

931.6 

20 .79 

12.47 

492 

994.0 

20.79 

12.47 

510 

1056.4 

20.79 

12.47 

526 

1118.7 

20.79 

12.47 

543 

1181.1 

20.79 

12.47 

5.58 

1243.4 

20.79 

12.47 

574 

1305.8 

20.79 

12.47 

589 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0. 2 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.02215 

118,25 

2345.4 

120.0 

0.02031 

120.06 

2553.2 

130.0 

0.01874 

121.72 

2761.1 

140.0 

0.01741 

123.26 

2969.0 

ISO.O 

0.01625 

124.70 

3176.8 

160. 0 

0.01523 

126,04 

3384.7 

170.0 

0.01433 

127.30 

3592.5 

180.0 

0.01354 

128,49 

3800.4 

190.0 

0.01283 

129.61 

4008.3 

200.0 

0.01218 

130.66 

4216,1 

210.0 

0.01160 

131.69 

4424.0 

220.0 

0*01106 

132.66 

4631.8 

230.0 

0*01060 

133.58 

4839.7 

240.0 

0.01015 

134.47 

5047.6 

250.0 

0.QD975 

135.32 

5265.4 

260.0 

0.00937 

136.13 

5463.3 

270.0 

0.00903 

136.92 

5671.1 

260.0 

0.00870 

137.67 

5879.0 

290.0 

0.00640 

138,40 

6066.8 

300.0 

0.00612 

139.11 

6294.7 

310.0 

0.00786 

139.79 

6502.6 

320.0 

0.00762 

140.45 

67-10,4 

330.0 

0.00739 

141.09 

6918.3 

340.0 

0.00717 

141.71 

7126.1 

350.0 

0.00696 

142.31 

7334.0 

360.0 

0.00677 

142.90 

7541.8 

370.0 

0.00659 

143.46 

7749.7 

360.0 

0.00641 

144.02 

7957.6 

390*0 

0.00625 

144.56 

8165.4 

400.0 

0.00609 

145.09 

8373.3 

420*0 

0*00580 

146.10 

8789,0 

440.0 

0.00554 

147.07 

9204.7 

460 .0 

0.00530 

147.99 

9620.4 

480.0 

0.00508 

148.88 

10036.1 

500.0 

0. 00487 

149.72 

10451.8 

550.0 

0.00443 

151.70 

11491.1 

600.0 

0.00406 

153.51 

12530.4 

650.0 

0.00375 

155.18 

13569.7 

700.0 

0*00348 

156.72 

14609. 0 

750.0, 

0.00325 

158. 15 

15648.2 

800.0 

0.003D5 

159.49 

16687.5 

850.0 

0.00287 

160.75 

17726,8 

900.0 

0,00271 

161,94 

18766.1 

950.0 

0.00257 

163.06 

19805.4 

1000. 0 

0.00244 

164,13 

20844.7 

11.00.0 

Q. 00222 

166.11 

22923.2 

1200.0 

0.00203 

167.92 

25001.8 

1300*0 

0.00187 

169.58 

27080.3 

1400.0 

0.00174 

171,12 

29158.9 

1500.0 

0.00162 

172.56 

31237.5 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1430.5 

20,79 

12.47 

617 

1555.2 

20 .79 

12.47 

645 

1680.0 

20.79 

12.47 

671 

1004.7 

20.79 

12.47 

696 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

744 

2178.8 

20.79 

12.47 

767 

2303.5 

20 .79 

12.47 

789 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

832 

2677,7 

20.79 

12.47 

853 

2802.4 

20.79 

12.47 

873 

2927,1 

20.79 

12,47 

892 

3051.8 

20,79 

12.47 

912 

3176.5 

20.79 

12.47 

930 

3301.2 

20.79 

12.47 

949 

3426.0 

20.79 

12.47 

967 

3550.7 

20 .79 

12.47 

985 

3675.4 

20 .79 

12.47 

1002 

3800.1 

20.79 

12.47 

1019 

3924.8 

20.79 

12.47 

1036 

4049.5 

20.79 

12.47 

1053 

4174.2 

20.79 

12.47 

1069 

4298.9 

20.79 

12.47 

1085 

4423.7 

20.79 

12.47 

1101 

4548 .4 

20.79 

12.47 

1116 

4673.1 

20.79 

12.47 

1132 

4797.8 

20.79 

12.47 

1147 

4922 .5 

20.79 

12.47 

1162 

5047.2 

20.79 

12.47 

117’7 

5296.6 

20.79 

12.47 

1206 

5546,1 

20.79 

12.47 

1234 

5795.5 

20.79 

12.47 

1262 

6044.9 

20.79 

12.47 

1289 

6294.3 

20.79 

12.47 

1316 

6917.9 

20.79 

12.47 

1380 

7541.5 

20.79 

12.47 

1441 

8165.0 

20.79 

12.47 

1500 

6788 .6 

20.79 

12.47 

1557 

9412.1 

20,79 

12.47 

1611 

10035.7 

20.79 

12.47 

1664 

10659.3 

20.79 

12.47 

1715 

11262.8 

20.79 

12.47 

1765 

11906.4 

20.79 

12.47 

1813 

12529.9 

20.79 

12.47 

1861 

13777.0 

20.79 

12.47 

1951 

15024.2 

20.79 

12.47 

2038 

16271.3 

20'. 79 

12.47 

2121 

17518.4 

20.79 

12.47 

2201 

18765,5 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0. 3 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL“K 

J/HOL 

2.5 

36.26269 

7.91 

16.6 

3.0 

35.29210 

9.61 

21.3 

♦ 3.163 

34.86110 

10.17 

23.0 

♦ 3.163 

1.36392 

39.46 

115.5 

3.5 

1.16370 

41.97 

123.9 

4.Q 

0.99840 

45.10 

135.6 

4.5 

0.86770 

47.76 

146.9 

5.0 

0.76931 

50.10 

158.0 

5.5 

0.69203 

52*18 

168.9 

6.0 

0,62949 

54.06 

179.7 

6.5 

0.57769 

55.78 

190.4 

7.0 

0.53401 

57o36 

201.1 

7.5 

0.49664 

58.83 

211.8 

8.0 

0.46428 

60.20 

222.4 

8.5 

0.43595 

61.48 

232.9 

9.0 

0.41095 

62.69 

243.5 

9.5 

0.38870 

63.83 

254.1 

10.0 

0.36877 

64.91 

264.6 

11.0 

0.33455 

66.91 

285.6 

12.0 

0.30620 

68.74 

306.6 

13.0 

0.28232 

70.42 

327.5 

14.0 

0.26192 

71.97 

348.5 

15.0 

0.24429 

73.41 

369.4 

16 .0 

0.2289Q 

74.76 

390.3 

17.0 

0.21534 

76.02 

411.2 

18.0 

0.20330 

77.22 

432.0 

19.0 

0.19255 

78.34 

452.9 

20.0 

0.18288 

79,41 

473.7 

22.0 

0.16619 

81.40 

515.4 

24.0 

0.15231 

83.21 

557.1 

^6.0 

0.14057 

84.88 

598.8 

28.0 

0.13051 

86.42 

640.4 

30.0 

0.12180 

87.86 

682.0 

32.0 

0.11418 

89.20 

723.7 

34.0 

0.10746 

90.47 

765.3^ 

36.0 

0.10149 

91.65 

806.9 

38.0 

0.09615 

92.76 

848.5 

,40.0 

0.09134 

93.85 

890.1 

.45.0 

0.08119 

96.30 

994.1 

50.0^ 

0.07307 

98.49 

1098.1 

55.0 

0.06643 

100.47 

1202.1 

60.0 

0.06090 

102.28 

1306.0 

65.0 

0.05621 

103.94 

1410.0 

70.0 

0.05220 

105.48 

1513.9 

.75.0 

0.04872 

106.92 

1617.9 

80.0 

0.04566 

108.26 

1721.8 

.85.0 

0.04299 

109.52 

1825.8 

90.0 

0.04060 

110.71 

1929.7 

95.0 

0.03847 

111.83 

2033.7 

100.0 

D. 03654 

112.90 

2137.6 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/NOL 



H/S 

15.7 

8.67 

7.94 

211 

20,4 

10.24 

8.41 

203 

22.1 

10.92 

8.60 

199 

93.2 

25,58 

12.89 

95 

98 ,2 

24.10 

12.72 

103 

105,1 

22.95 

12.58 

112 

111.9 

22.33 

12.52 

121 

116.5 

21.96 

12.49 

128 

125,0 

21.71 

12.47 

135 

131,4 

21.54 

12.46 

142 

137,8 

21.42 

12.46 

148 

144.2 

21.32 

12.46 

154 

150.5 

21.25 

12.46 

16Q 

156.9 

21.19 

12.46 

165 

163.2 

21.14 

12.46 

171 

169.6 

21.10 

12.46 

176 

175.8 

21.07 

12.47 

181 

182,1 

21.04 

12.47 

186 ' 

194.7 

21.00 

12.47 

195 

207.3 

20,97 

12.47 

204 

219,9 

20.94 

12,47 

212 

232.4 

20.92 

12.47 

220 

244.9 

20.90 

12.47 

226 

257.5 

20.89 

12.47 

235 

270.0 

20.88 

12.47 

243 

282.5 

20.87 

12.47 

250 

295.0 

20.86 

12.47 

257 

307.5 

20.85 

12.47 

263 

332.5 

20.84 

12.47 

276 

357.5 

20.83 

12.47 

289 

382.5 

20.83 

12.47 

300 

407.5 

20.82 

12.47 

312 

432.5 

20.82 

12.47 

323 

457.4 

20.61 

12.47 

333 

482.4 

20.81 

12.47 

343 

507.4 

20.81 

12.47 

353 

532.3 

20.30 

12.47 

363 

557.3 

20 .60 

12.47 

372 

619.7 

20.80 

12.47 

395 

662.1 

20.80 

12.47 

416 

744.5 

20.79 

12.47 

437 

806.8 

20.79 

12.47 

456 

869.2 

20.79 

12.47 

475 

931.6 

20.79 

12.47 

493 

994,0 

20.79 

12.47 

510 

1056.3 

20.79 

12.47 

527 

1118,7 

20.79 

12.47 

543 

1181.1 

20.79 

12.47 

558 

1243.4 

20.79 

12.47 

574 

1305.8 

20.79 

12.47 

589 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


0.3 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

110.0 

0.03322 

114.88 

2345.5 

120.0 

0.03046 

116.69 

2553.4 

130.0 

0.^02811 

118*35 

2761.2 

140.0 

0.02611 

119.89 

2969.1 

150.0 

0.02437 

121.33 

3176.9 

l&O.O 

0.~02?84 

122.67 

3384.8 

170.0 

0.02150 

123,93 

3592.7 

100.0 

0.02031 

125.12 

3800.5 

190.0 

0.01924 

126.24 

4008.4 

200.0 

0.01828 

127,31 

4216.3 

210.0 

0.01741 

128.32 

4424.1 

220.0 

0.01662 

129.29 

4632.0 

230.0 

0.01589 

130.21 

4839.8 

240.0 

0.01523 

131.10 

5047.7 

250.0 

0.01462 

131.94 

5255.5 

260.0 

0.01406 

132.76 

5463.4 

270.0 

0.01354 

133.54 

5671.3 

280.0 

0.01306 

134.30 

5879.1 

290.0 

0.01261 

,135.03 

6087.0 

300.0 

Q. 01219 

135.73 

6294.8 

310.0 

0.01179 

136.42 

6502.7 

320.0 

0.01142 

137.08 

6710.5 

330.0 

0.01108 

137.72 

6918.4 

340.0 

0.01075 

138.34 

7126.3 

350.0 

0.01044 

138.94 

7334.1 

360.0 

0.01015 

139.52 

7542.0 

370.0 

0.00988 

140.09 

7749.8 

380.0 

0.00962 

140.65 

7957.7 

390.0 

0.00937 

141.19 

8165.5 

400.0 

0.00914 

141.71 

8373.4 

420.0 

0.00870 

142.73 

8789.1 

440.0 

0.00631 

143.70 

9204.8 

4.60.0 

0.00795 

144.62 

9620.5 

460.0 

0.00762 

145.50 

10036.3 

5.00.0 

0.00731 

146.35 

10452.0 

5.50.0 

0.Q0665 

148.33 

11491.2 

600.0 

0.00609 

150.14 

12530.5 

650.0 

0.00562 

151.81 

13569.8 

700.0 

0.00522 

153.35 

14609.1 

7.50.0 

0*00487 

154.78 

15648.4 

800.0 

0*00457 

156.12 

16687.7 

850.0 

0.00430 

157.38 

17726.9 

aoo.o 

0.00406 

158.57 

18786.2 

950.0 

0.00365 

159.69 

19805.5 

1000.0 

0.00366 

160.76 

20844.8 

1100.0 

0.00332 

162.74 

22923.3 

1200.0 

0.00305 

164.55 

25001.9 

1300.0 

0.00281 

166.21 

27060.5 

1400.0 

0.00261 

167.75 

29159.0 

1500.0 

0.00244 

169.19 

31237.6 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

1430.5 

20.79 

12.47 

617 

1555.2 

20.79 

12.47 

645 

1680.0 

20.79 

12.47 

671 

1804.7 

20.79 

12.47 

696 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

744 

2178.8 

20.79 

12.47 

767 

2303,5 

20.79 

12.47 

790 

2428.3 

20.79 

12.47 

811 

2553.0 

20.79 

12.47 

832 

2677.7 

20.79 

12.47 

853 

2802.4 

20.79 

12.47 

873 

2927.1 

20.79 

12. .47 

892 

3051.8 

20.79 

12.47 

912 

3176.5 

20.79 

12.47 

930 

3301.3 

20.79 

12.47 

949 

3426.0 

20.79 

12.47 

967 

3550.7 

20.79 

12.47 

985 

3675.4 

20.79 

12.47 

1002 

3800.1 

20.79 

12.47 

1019 

3924.8 

20.79 

12.47 

1036 

4049.5 

20.79 

12.47 

1053 

4174.2 

20.79 

12.47 

1069 

4299.0 

20.79 

12.47 

1085 

4423.7 

20.79 

12.47 

1101 

4548.4 

20.79 

12.47 

1116 

4673.1 

20.79 

12.47 

1132 

4797.8 

20.79 

12.47 

1147 

4922.5 

20.79 

12.47 

1162 

5047.2 

20.79 

12.47 

1177 

5296.7 

20.79 

12.47 

1206 

5546.1 

20.79 

12.47 

1234 

5795.5 

20.79 

12.47 

1262 

6044.9 

20.79 

12.47 

1289 

6294.4 

20.79 

12.47 

1316 

6917.9 

20.79 

12.47 

1380 

7541.5 

20.79 

12.47 

1441 

8165.0 

20.79 

12.47 

1500 

8788.6 

20.79 

12.47 

1557 

9412.2 

20.79 

12.47 

1611 

10035.7 

20.79 

12.47 

1664 

10659.3 

20.79 

12.47 

1715 

11282.8 

20.79 

12.47 

1765 

11906.4 

20.79 

12.47 

1813 

12530.0 

20.79 

12.47 

1861 

13777.1 

20.79 

12.47 

1951 

15024.2 

20.79 

12.47 

2038 

16271.3 

20.79 

12.47 

2121 

17518.4 

20.79 

12.47 

2201 

18765.5 

20,79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 


0.4 ATMOSPHERE ISOBAR 


.TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

2.5 

36.32421 

7.90 

16.8 

. 3.0 

35.36605 

9.59 

21.5 

* . 3.380 

34.34080 

10.90 

25.7 

* . 3.380 

1.75983 

38.12 

117.7 

- 3.5 

1.66640 

39.04 

120.6 

4.0 

1.37872 

42.36 

133.2 

- 4.5 

1.18604 

45.12 

145.0 

. 5.0 

1.04499 

47.51 

156.3 

5.5 

0.93611 

49.63 

167.4 

6.0 

0.84900 

51.54 

178.4 

6.5 

0.77746 

53.28 

189.3 

7,0 

0.71751 

54.88 

200.0 

7,5 

0.66645 

56.36 

210.8 

8.0 

0.62239 

57.74 

221.5 

8.5 

0.58394 

59.03 

232.1 

9.0 

0.55008 

60.24 

242.7 

9.5 

0.52002 

61.39 

253.3 

10.0 

0.49313 

62.47 

263.9 

11.0 

0.44705 

64.48 

285.0 

12.0 

0.40895 

66.32 

306.1 

13.0 

0.37691 

68.00 

327.1 

14.0 

0-34957 

69.55 

346*0 

15.0 

0.32596 

71.00 

369.0 

16.0 

0.30537 

72.35 

389.9 

J.7.0 

0.28724 

73.62 

410.8 

18.0 

0.27115 

74.81 

431.7 

19.0 

0.25679 

75.94 

452.6 

20. Q 

0.24387 

77.01 

473.5 

22.0 

0.22160 

79.00 

515.2 

24.0 

0.20307 

80.82 

556.9 

26.0 

0.18740 

82.48 

598.6 

28.0 

0.17399 

84.03 

640.3 

30.0 

0.16237 

85.46 

682.0 

32.0 

0.15221 

86.81 

723.6 

34.0 

0.14325 

88.07 

765.2 

36.0 

0.13529 

89.26 

806.9 

38.0 

0,12817 

90.39 

846.5 

40.0 

0.12176 

91.45 

890.1 

45.0 

0.10823 

93.90 

994.1 

50.0. 

0.09741 

96.09 

1098.1 

55.0 

0.08855 

96. 08 

1202*1 

60.0 

0.08118 

99.89 

1306.1 

65.0 

0.07494 

101.55 

1410.1 

.70.0 

0.06959 

103.09 

1514.0 

,75.0 

0.06495 

104.53 

1618.0 

80.0 

0*06089 

105.67 

1721.9 

.85.0 

0.05731 

107.13 

1825,9 

.90.0 

0.05413 

108.32 

1929.8 

95.0 

0.05128 

109.44 

2033.8 

100.0 

0.04872 

110.51 

2137.7 


INTERNAL 

CP 

GV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

15.7 

8.63 

7,92 

213 

20.4 

10,19 

8.39 

205 

24.5 

11.90 

8.82 

194 

94.6 

26.77 

12.86 

97 

96.5 

25.96 

12.81 

100 

103.8 

23,97 

12.62 

110 

110.8 

22.99 

12.53 

119 

117.5 

22.43 

12.49 

127 

124.1 

22.07 

12.47 

134 

130.7 

21.82 

12.46 

141 

137.1 

21.65 

12.46 

148 

143.6 

21.62 

12.46 

154 

150.0 

21.41 

12.46 

16 0 

156.3 

21.33 

12.46 

165 

162.7 

21.27 

12.46 

17 0 

169.1 

21.21 

12.46 

176 

175.4 

21.17 

12.46 

181 

181.7 

21.13 

12.47 

185 

194.3 

21.07 

12.47 

195 

206.9 

21.03 

12.47 

204 

219.5 

20.99 

12.47 

212 

232.1 

20.96 

12.47 

22 0 

244.7 

20.94 

12.47 

228 

257.2 

20.92 

12.47 

236 

269.7 

20.91 

12.47 

243 

282.3 

20.89 

12.48 

250 

294.8 

20.88 

12.48 

257 

307.3 

20.87 

12.48 

263 

332.3 

20.86 

12.48 

276 

357.4 

20.85 

12.48 

289 

382.4 

20.64 

12.48 

300 

407.4 

20 .83 

12.48 

312 

432.3 

20.82 

12.48 

323 

457.3 

20.82 

12.48 

333 

482.3 

20.62 

12.48 

344 

507.3 

20.81 

12.47 

354 

532.2 

20 .81 

12.47 

363 

557.2 

20.81 

12.47 

373 

619.6 

20.80 

12.47 

395 

682.0 

20.80 

12.47 

416 

744.4 

20 .80 

12.47 

437 

806.8 / 

20.79 

12.47 

456 

869.2 

20.79 

12.47 

475 

931.6 

20.79 

12.47 

493 

993.9 

20.79 

12.47 

510 

1056.3 

20.79 

12.47 

527 

1118.7 

20.79 

12,47 

543 

1181.0 

20.79 

12,47 

559 

1243.4 

20.79 

12.47 

574 

1305.6 

20.79 

12,47 

589 


» PHASE CHANGE 
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PROVISIONAL THERHODYNAHic PROPERTIES OF HELIUH-4 
0.4 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

HOL/LITER 

IIG.O 

0.04429 

120.0 

0,04060 

130.0 

0.,03748 

140.0 

0.03480 

150.0 

0.03249 

160.0 

0.03046 

170.0 

0.02866 

180.0 

0.02707 

190.0 

0.02565 

2QQ.0 

0.02437 

210.0 

0.02321 

220.0 

0.02215 

230.0 

0.02119 

240.0 

0.02031 

250.0 

0.01949 

^60.Q 

0.01874 

E70.0 

0.01805 

280.0 

0.01741 

290.0 

0.01681 

300.0 

0.01625 

310.0 

0.01572 

320.0 

0.01523 

330.0 

0.01477 

340.0 

0.01434 

350.0 

0.01393 

360. 0 

0.01354 

370.0 

0.01317 

380.0 

0.01283 

390.0 

0.01250 

400.0 

0.01219 

420.0 

0.01160 

440.0 

0.01108 

460.0 

0.01060 

480*0 

0.01015 

500.0 

0.00975 

550.0 

0.00886 

600.0 

0.00812 

650.0 

0. D075D 

700.0 

0. 00696 

750.0. 

0. 00650 

800.0 

0.00609 

850.0 

0.00573 

900.0 

0.00542 

950.0 

0.00513 

IGOO.O 

0.00487 

1100.0 

0. 00443 

1200.0 

0.00406 

1300.0 

0.00375 

1400.0 

0.00346 

1500.0 

0.00325 


ENTROPY 

ENTHALPY 

J/HOL-K 

J/MOL 

112.49 

2345.6 

114.30 

2553.5 

115.96 

2761.3 

117.50 

2969.2 

118.93 

3177.1 

120.28 

3384.9 

121.54 

3592,8 

122.72 

3800.7 

123.85 

4008.5 

124.91 

4216.4 

125.93 

4424.2 

126. 90 

4632.1 

127.82 

4840.0 

128.70 

5047.8 

129.55 

5255.7 

130.37 

5463.5 

131.15 

. 5671.4 

131.91 

5879.3 

132.64 

6087.1 

133.34 

6295. Q 

134.02 

6502.8 

134.68 

6710.7 

135.32 

6918.5 

135.94 

7126.4 

136.55 

7334.3 

137.13 

■ 7542.1 

137.70 

7750.0 

138.26 

7957.8 

138.80 

8165.7 

139.32 

8373.5 

140.34 

8789,2 

141.30 

9205.0 

142.23 

962017 — 

143.11 

10036.4 

143.96 

10452,1 

145.94 

11491.4 

147.75 

12530.7 

149.41 

13569.9 

150.95 

14609.2 

152.39 

15648.5 

153.73 

16687.8 

154.99 

17727.1 

156.18 

18766.3 

157.30 

19805.6 

158.37 

20844.9 

160.35 

22923.5 

162*16 

25002.0 

163.82 

27080.6 

165.36 

29159,1 

166.80 

31237,7 


INTERNAL CP 

ENERGY J/MOL-K 

J/MOL 

1430.5 20.79 

1555.2 20.79 

1679.9 20.79 

1804.7 20.79 

1929.4 20.79 

2054.1 20.79 

2178.8 20.79 

2303.5 20.79 

2428.3 20.79 

2553.0 20.79 

2677.7 20.79 

2802.4 20.79 

2927.1 20.79 

3051.8 20.79 

3176.6 20.79 

3301.3 20.79 

3426*0 20.79 

3550.7 20.79 

3675.4 20.79 

3800.1 20.79 

3924.8 20.79 

4049.6 20,79 

4174.3 20.79 

4299.0 20.79 

4423.7 20.79 

4548.4 20.79 

4673.1 20.79 

4797.8 20.79 

4922.5 20.79 

5047.3 20.79 

5296.7 20.79 

5546.1 20.79 

5795.5 20.79 

6045.0 20.79 

6294.4 20.79 

6917.9 20.79 

7541.5 20,79 

8155.1 20.79 

8768.6 20.79 

9412.2 20.79 

10035.7 20.79 

10659.3 20.79 

11282.9 20.79 

11906.4 20.79 

12530.0 20.79 

13777.1 20.79 

15024.2 20.79 

16271.3 20.79 

17518.5 20.79 

18765.6 20,79 


CV 

SPEED 1 

J/MOL-K 

SOUND 


M/S 

12.47 

617 

12,47 

645 

12.47 

671 

12.47 

696 

12.47 

721 

12.47 

744 

12.47 

767 

12.47 

790 

12.47 

811 

12.47 

-832 

12,47 

653 

12.47 

873 

12,47 

892 

12.47 

912 

12.47 

930 

12.47 

949 

12.47 

967 

: 12.47 

985 

12.47 

10Q2 

12.47 

1019 

12.47 

1036 

12.47 

1053 

12.47 

1069 

■ 12.47 

1085 

12,47 

1101 

12.47 

1116 

12.47 

1132 

12.47 

1147 

12.47 

1162 

12.47 

1177 

12.47 

1206 

12.47 

1234 

12.47 

1262 

12.47 

1289 

12.47 

1316 

12.47 

1380 

12.47 

1441 

12.47 

1500 

12.47 

1557 

12.47 

1611 

12.47 

1664 

12.47 

1715 

12.47 

1765 

12.47 

1813 

12.47 

1661 

12,47 

1951 

12.47 

2038 

12.47 

2121 

12.47 

2201 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
0.5 ATMOSPHERE ISOBAR 


TEMP 

K 

2.5 
3.Q 

3.5 

* 3.563 

* 3.563 

4.0 

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

6.0 
8*5 
9.0 

9.5 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

17.0 

18.0 

19.0 

20.0 
22.0 

24.0 
.26.0 
.28.0 
.30.0 

32.0 

34.0 

36.0 

38.0 

40.0 

45.0 
50.0. 
.55-0 
.60.0 

65.0 

70.0 
.75.0 

80.0 
.85.0 
-90.0 
-95.0 

100.0 


DENSITY 

MOL/LITER 

36.36488 

35.43871 

34.04839 

33.83054 

2.15389 

1.79204 

1.52266 

1.33205 

1.18781 

1.07388 

0.98114 

0.90393 

0.83850 

0.78225 

0.73332 

0.69033 

0.65224 

0.61823 

0.56004 

0.51205 

0.47174 

0.43739 

0.40776 

0.38193 

0.35920 

0.33905 

0.32105 

0.30468 

0.277QD 

0.25382 

0.23423 

0.21745 

0.20293 

0.19023 

0.17903 

0.16907 

0.16017 

0.15216 

0.13525 

0.12173 

0.11067 

0.10145 

0.09365 

0.08697 

0.08117 

0.07610 

0.07163 

.0.06765 

0.06409 

D.Q6089 


entropy 

J/MOL-K 

7.88 

9.58 

11.30 

11.53 

37.06 

40.12 
42.99 

45.45 

47.61 
49.55 

51.31 

52.93 

54.42 

55.81 

57.11 
58.33 

59.48 

60.57 

62.59 

64.43 

66.12 

67.68 

69.12 

70.48 
71.75 

72.94 

74.07 

75.15 

77.14 

78.95 

80.62 
82.17 

83.60 

84.95 
86.21 
87.40 

88.53 

89.59 

92.05 

94.24 

96.22 

38.03 

99.69 

101.24 
102.67 

104.01 
105.27 

106.46 
107.58 
108.65 


enthalpy 

J/HOL 

17.1 

21.7 

27.3 

28.1 

119.2 

130.7 

142.9 

154.6 

165.9 

177.1 

188.1 

199.0 

209.8 

220.6 

231.3 

242.0 

252.6 

263.2 

264.4 

305.5 

326.6 

347.6 

368.6 

389.6 

410.5 

431.5 

452.4 

473.3 

515.0 

556.8 

598.5 

640.2 

681.9 

723.5 

765.2 
806.8 

848.5 

890.1 

994.1 

1098.2 

1202.2 

1306.1 

1410.1 

1514.1 

1618.1 

1722.0 

1826.0 

1929.9 

2033.9 
2137.8 


INTERNAL 

energy 

J/MOL 

15.7 

20,3 

25.9 

26.6 

95.6 

102.4 

109.7 

116,6 

123.3 

129.9 

136.4 

142.9 

149.4 

155.8 

162,2 

168.6 

174.9 

181.3 

193.9 

206.6 
219.2 

231.8 

244.4 

256.9 

269.5 

282.0 

294.6 

307.1 

332.1 

357.2 

362.2 

407.2 

432.2 

457.2 

462.2 

507.2 

532.1 

557.1 

619.5 
682. D 

744.4 

806.7 

869.1 

931.5 

993.9 

1056.3 

1118.6 
1181.0 

1243.4 

1305.8 


CP 

J/MOL-K 

8.60 

10.14 

12.48 

12.88 

28.03 

25.24 
23.76 

22.95 

22.46 

22.13 

21.89 
21.72 
21.58 

21.48 
21.40 
21.33 
21.27 

21.22 

21.16 

21.09 

21.04 
21.01 
20.98 
20 .96 
20.94 
20.92 
20.91 

20.90 
20.88 
20.86 
20.85 
20.84 
20.83 
20.83 

20.82 

20.82 

20.82 ' 

20.81 

20.81 

20.80 

20.80 

20.60 

20.80 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 


CV 

J/MOL-K 

7.89 

8.37 

8.93 

9.00 

12.87 

12.66 

12.55 

12.49 

12.47 

12.46 

12.45 

12.45 

12.45 

12.45 

12.46 

12.46 

12.46 

12.46 

12.47 

12.47 

12.47 

12.47 

12.47 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 
12*46 

12.46 

12.48 

12.48 

12.48 

12.48 

12.48 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 


* PHASE CHANGE 
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SPEED OF 
SOUND 
M/S 
214 
206 
191 
189 
98 
108 
118 
126 
134 
141 
147 
153 
159 
165 
170 
175 
180 

185 

195 

204 

212 

220 

228 

236 

243 

250 

257 

264 

276 

289 

301 

312 

323 

333 

344 

354 

363 

373 

395 

417 

437 

456 

475 

493 

510 

527 

543 

559 

574 

589 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-A 


0.5 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

MOL/LITER 

110.0 

0.05536 

120.0 

0.05075 

130.0 

0.04665 

140.0 

0.04350 

150.0 

0.04060 

l&O.O 

0.03807 

170.0 

0.03583 

160. 0 

0.03364 

190.0 

0.03206 

200.0 

0.03046 

210.0 

0.02901 

220.0 

0.02769 

230.0 

0. 02648 

240.0 

0.02538 

250.0 

0.02437 

260.0 

0.02343 

270-0 

0.02256 

280.0 

0.02176 

290.0 

0.02101 

300.0 

0.02031 

3J.0.0 

0.01965 

320.0 

0.01904 

330.0 

0.01846 

340.0 

0.01792 

350.0 

0.01741 

360.0 

0.01692 

370 .0 

0.01647 

380.0 

0.01603 

390.0 

0.01562 

400*0 

0*01523 

420.0 

0.01451 

440.0 

0.01385 

460.0 

0.01324 

480.0 

0.01269 

500.0 

0.01219 

550.0 

0.01108 

600.0 

0.01015 

650.0 

0.00937 

700.0 

0.00870 

750.0- 

0.00812 

800. 0 

0.00762 

850.0 

0.00717 

900.0 

0.00677 

950.0 

0.00641 

1000.0 

0.00609 

1100.0 

0.00554 

1200.0 

0.00508 

1300.0 

0.QQ469 

1400.0 

0.00435 

1500.0 

0.00406 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

110.63 

2345.7 

112,44 

2553.6 

114.11 

2761.5 

115,65 

2969.3 

117, 08 

3177.2 

118.42 

3385.1 

119.66 

3592.9 

120.87 

3800.8 

121.99 

4008,7 

123.06 

4216.5 

124.07 

4424,4 

125.04 

4632.2 

125.96 

4840.1 

12&.85 

5046.0 

127.70 

5255.8 

128.51 

5463.7 

129.30 

5671,5 

130.05 

5879.4 

130.78 

6067,2 

131,49 

6295.1 

132,17 

6503.0 

132o83 

6710.8 

133.47 

6916.7 

134.09 

7126.5 

134.69 

7334.4 

135,28 

7542.2 

135,85 

7750.1 

136.40 

7958.0 

136.94 

8165.8 

137.47 

8373.7 

138.48 

8789,4 

139.45 

9205.1 

140.37 

9620.8 

141.26 

10036.5 

142.11 

10452.2 

144.09 

11491.5 

145.90 

12530.8 

147.56 

13570.1 

149.10 

14609.3 

150.53 

15648.6 

151,87 

16687.9 

153.13 

17727.2 

154.32 

18766.5 

155.45 

19805,7 

156.51 

20845.0 

158.49 

22923.6 

160.30 

25002.1 

161.97 

27080.7 

163.51 

29159.3 

164.94 

31237.8 


INTERNAL 

CP 

ENERGY 

J/MOL-K 

J/MOL 


1430.5 

20.79 

1555.2 

20.79 

1679.9 

20.79 

1804.7 

20.79 

1929.4 

20.79 

2054.1 

20,79 

2178.8 

20.79 

2303.5 

20.79 

2428,3 

20.79 

2553.0 

20.79 

2677.7 

20.79 

2802.4 

20.79 

2927.1 

20 .79 

3051.8 

20.79 

3176.6 

20.79 

3301.3 

20.79 

3426.0 

20.79 

3550.7 

20.79 

3675.4 

20.79 

3800.1 

20.79 

3924.9 

20.79 

4049.6 

20.79 

4174.3 

20.79 

4299.0 

20.79 

4423.7 

20.79 

4548.4 

20.79 

4673.1 

20.79 

4797.8 

20.79 

4922.6 

20.79 

5047.3 

20.79 

5296.7 

20.79 

5546.1 

20.79 

5795.5 

20.79 

6045.0 

20 .79 

6294.4 

20 .79 

6918.0 

20,79 

7541.5 

20.79 

8165.1 

20.79 

8788.6 

20.79 

9412.2 

20.79 

10035.6 

20 .79 

10659.3 

20.79 

11282.9 

20.79 

11906,5 

20.79 

12530.0 

20.79 

13777,1 

20.79 

15024.3 

20.79 

16271.4 

20 .79 

17518.5 

20.79 

18765.6 

20.79 


CV 

SPEED 

J/MOL-K 

SOUND 


M/S 

12.47 

617 

12.47 

645 

12.47 

671 

12.47 

697 

12.47 

721 

12,47 

745 

12.47 

767 

12.47 

790 

12.47 

811 

12.47 

832 

12.47 

853 

12.47 

673 

12.47 

693 

12.47 

912 

12.47 

931 

12.47 

949 

12,47 

967 

12.47 

985 

12.47 

1002 

12.47 

1019 

12.47 

1036 

12.47 

1053 

12.47 

1069 

12.47 

1085 

12.47 

1101 

12.47 

1117 

12,47 

1132 

12.47 

1147 

12.47 

1162 

12.47 

1177 

12.47 

1206 

12.47 

1234 

12.47 

1262 

12.47 

1289 

12.47 

1316 

12.47 

1380 

12.47 

1441 

12.47 

1500 

12.47 

1557 

12.47 

1611 

12.47 

1664 

12.47 

1715 

12.47 

1765 

12.47 

1814 

12.47 

1861 

12.47 

1951 

12.47 

2038 

12.47 

2121 

12.47 

2201 

12.47 

2279 


129 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-A 


0.6 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

2,5 

36.44474 

7.87 

17.3 

3,0 

35.51013 

9,56 

22.0 

3,5 

34.14406 

11.27 

27.5 

3,723 

33.33807 ' 

12.08 

30.5 

3,723 

2.55046 

36.15 

120.2 

4.0 

2.24766 

38.16 

128.0 

4.5 

1. 88072 

41.19 

140.8 

5.0 

1,63185 

43.72 

152.8 

5.5 

1.44779 

45.93 

164.4 

6.0 

1.30447 

47.90 

175,7 

6.5 

1.18893 

49.69 

186.9 

7.0 

1.09340 

51.32 

197.9 

7.5 

1.01287 

52.83 

208. B 

8 .0 

0.94391 

54.23 

219.6 

8.5 

0.88411 

55.53 

230.4 

9.0 

0.83171 

56.76 

241.2 

9.5 

0.78537 

57.92 

251.9 

10.0 

0.74406 

59.01 

262.5 

11.0 

0.67355 

61.04 

283.8 

12.0 

0.61549 

62.88 

305.0 

13.0 

0.56682 

64.58 

326.1 

.14.0 

0.52539 

66.14 

347.2 

15.0 

0.48969 

67.59 

368.2 

16.0 

0.45858 

68.94 

389.2 

17.0 

0.43123 

70.22 

410.2 

18.0 

0.40698 

71.41 

431.2 

19.0 

0.38535 

72.55 

452.1 

20.0 

0.36591 

73.62 

473.0 

22.0 

0.33241 

75.61 

514.9 

24.0 

0.30456 

77.43 

556.6 

26.0 

0.28104 

79.10 

598.4 

28.0 

0.26091 

80.65 

640.1 

30.0 

0.24347 

82.08 

681.6 

32.0 

0.22823 

83.43 

723.5 

34.0 

0.21479 

84.69 

765.1 

36.0 

0.20284 

85.88 

806.8 

38.0 

0.19216 

87.01 

648.4 

40.0 

0.18255 

88.06 

890.1 

45.0 

0.16227 

90.53 

994.1 

50.0- 

0.14604 

92,72 

1098.2 

55.0 

0.13277 

94.70 

1202.2 

60.0 

0.12171 

96.51 

1306.2 

65.0 

0.11236 

98.18 

1410.2 

70.0 

0.10434 

99.72 

1514.2 

75.0 

0.09739 

101.15 

1618.1 

80.0 

0.09131 

102.50 

1722.1 

85.0 

0.06594 

103.76 

1826.1 

90.0 

0.08117 

104.94 

1930. 0 

95*0 

0.07690 

106. 07 

2034.0 

100. 0 

0.07306 

107.13 

2137.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

15.7 

8.56 

7.86 

215 

20 .2 

10.09 

8.35 

20 8 

25.8 

12.38 

8.91 

193 

28.6 

13.91 

9.15 

184 

96.4 

29.41 

12.84 

99 

100.9 

26.90 

12.70 

106 

106.4 

24.67 

12.56 

±16 

115.5 

23.54 

12.50 

125 

122.4 

22.88 

12.47 

133 

129.1 

22.45 

12.45 

140 

135,7 

22.15 

12.45 

146 

142.3 

21.93 

12.45 

153 

148.8 

21.76 

12.45 

159 

155.2 

21.63 

12.45 

164 

161.7 

21.53 

12.45 

170 

168.1 

21.44 

12.46 

175 

174.5 

21.37 

12.46 

180 

180 .8 

21.31 

12.46 

185 

193.5 

21.22 

12.47 

195 

206.2 

21.15 

12.47 

204 

218.9 

21.10 

12.47 

212 

231.5 

21.06 

12.47 

220 

244.1 

21.02 

12,47 

228 

256.7 

20.99 

12.48 

236 

269.2 

20.97 

12.48 

243 

281.8 

20 .95 

12.48 

25-0 

294.3 

20,93 

12.48 

257 

306.9 

20.92 

12.48 

264 

332.0 

20s.90 

12.48 

277 

357,0 

20.88 

12.48 

289 

382.0 

20.86 

12.48 

301 

407.1 

20 .85 

12,48 

312 

432.1 

20.84 

12.48 

323 

457.1 

20,. 84 

12.48 

334 

482.1 

20.83 

12.48 

344 

507.1 

20.83 

12.48 

354 

532.1 

20 .82 

12.48 

3.63 

557,0 

20.82 

12.48 

37-3 

619.. 5 

20.81 

12,48 

395 

681.9 

20 .81 

12.48 

417 

744.3 

20.60 

12.47 

437 

806.7 

20.80 

12,47 

456 

869.1 

20.80 

12.47 

47-5 

931.5 

20.80 

12.47 

493 

993.9 

20.79 

12.47 

510 

1056.2 

20.79 

12.47 

527 

1118.6 

20,79 

12.47 

543 

1181.0 

20.79 

12.47 

559 

1243.4 

20,79 

12.47 

574 

1305.7 

20.79 

12.47 

589 


♦ PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0 . 6 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110,0 

0.06642 

109.12 

2345.8 

120.0 

0.Q6089 

110.93 

2553.7 

130.0 

0.05621 

112.59 

2761.6 

140.0 

0.05220 

114.13 

2969,4 

150.0 

0.04872 

115.56 

3177.3 

160.0 

0.04567 

116.91 

3385.2 

170.0 

0.04299 

118.17 

3593.1 

180.0 

0.04060 

119.35 

3600.9 

190.0 

0.03347 

120.48 

4008.8 

200.0 

0.03654 

121.54 

4216.6 

210.0 

0.03480 

122.56 

4424.5 

220.0 

0.03322 

123.52 

4632.4 

230.0 

0.03170 

124,45 

4840.2 

240.0 

0.03046 

125.33 

5048.1 

250.0 

0.02924 

126.18 

5255.9 

260.0 

0.02811 

127.00 

5463. 6 

270.0 

0.02707 

127.76 

5671.7 

280.0 

0.02611 

128.54 

5879.5 

290.0 

0.02521 

129.27 

6087.4 

3L00.0 

0.02437 

129.97 

6295.2 

3.10 ;o 

0.02356 

130.65 

6503.1 

320.0 

0.02284 

131.31 

6711.0 

330.0 

0.02215 

131.95 

6918.8 

340.0 

0.02150 

132.57 

7126.7 

350.0 

0.02089 

133.18 

7334.5 

360*0 

0*02031 

133.76 

7542.4 

370.0 

0.01976 

134.33 

7750.2 

380.0 

0.01924 

134.89 

7958.1 

390.0 

0.01874 

135.43 

8165.9 

400.0 

0.01628 

135.95 

8373.8 

420.0 

0.01741 

136.97 

8789.5 

440.0 

0,01662 

137.93 

9205.2 

460.0 

0.01589 

138.86 

962 0..9_ 

480.0 

0.01523 

139.74 

10036.7 

5.00.0 

0.01462 

140.59 

10452.4 

530.0 

0.01329 

142.57 

11491.6 

600.0 

0.01219 

144.38 

12530.9 

650.0 

0. 01125 

146.04 

13570.2 

700.0 

0.01044 

147.58 

14609.5 

750.0. 

0.00975 

149.02 

15648.8 

600.0 

0*00914 

150.36 

16688.0 

650.0 

0.00860 

151.62 

17727.3 

900.0 

0.00812 

152.81 

18766. 6 

950.0 

0.00770 

153.93 

19805.9 

1000.0 

0.00731 

155.00 

20845.1 

1100.0 

0. 00665 

156.98 

22923.7 

1200.0 

0.00609 

158.79 

25002.3 

1300.0 

0.00562 

160*45 

27060.8 

1400.0 

0.00522 

161.99 

29159.4 

1500.0 

0.00487 

163.42 

31237.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



H/S 

1430 .5 

20.79 

12.47 

618 

1555.2 

20.79 

12.47 

645 

1679.9 

20.73 

12.47 

671 

1804.7 

20.79 

12.47 

697 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

745 

2178.8 

20.79 

12.47 

768 

2303.6 

20.79 

12.47 

790 

2428.3 

20,79 

; 12.47 

811 

2553.0 

20.79 

12,47 

832 

2677.7 

20.79 

12.47 

853 

2802.4 

2 0.79 

12.47 

873 

2927.1 

20.79 

12.47 

893 

3051.9 

20.79 

12.47 

912 

3176.6 

20.79 

12.47 

931 

3301.3 

20.79 

12,47 

949 

3426.0 

20.79 

12.47 

967 

3550.7 

20.79 

12.47 

985 

3675.4 

20.79 

12.47 

1002 

3800.1 

20.79 

12.47 

1019 

3924.9 

20.79 

12.47 

1036 

4049.6 

20.79 

12.47 

1053 

4174.3 

20.79 

12.47 

1069 

4299.0 

2 0.79 

12.47 

1085 

4423.7 

20,79 

12.47 

1101 

4548.4 

20.79 

12.47 

1117 

4673.1 

20.79 

12.47 

1132 

4797.9 

20.79 

12.47 

1147 

4922.6 

20.79 

12.47 

1162 

5047,3 

20.79 

12.47 

1177 

5296.7 

20.79 

12.47 

1206 

5546.1 

20.79 

12.47 

1234 

5795,6 

20.79 

12.47 

1262 

6045.0 

20.79 

12,47 

1289 

6294.4 

20 .79 

12,47 

1316 

6918.0 

20,79 

12.47 

1360 

7541.5 

20.79 

12.47 

1441 

8165.1 

20.79 

±2.47 

1500 

8786.7 

20.79 

12.47 

1557 

9412.2 

20.79 

12.47 

1611 

10035.8 

20.79 

12.47 

1664 

10659.4 

20.79 

12.47 

1715 

11282.9 

20.79 

12.47 

1765 

11906,5 

20.79 

12.47 

1814 

12530.0 

20.79 

12.47 

1861 

13777,2 

20.79 

12.47 

1951 

15024.3 

20.79 

12.47 

2038 

16271.4 

20.79 

12.47 

2121 

17518.5 

20.79 

12,47 

2201 

18765.7 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.7 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/HOL 

2.5 

36.50382 

7.86 

17.6 

3.0 

35.56036 

9.54 

22.2 

3.5 

34.23741 

11.24 

27.7 

3.866 

32.65510 

12.58 

32.7 

3.866 

2.95286 

35.36 

120.9 

4.0 

2.76017 

36.38 

124.9 

4.5 

2.26437 

39.59 

138.5 

5.0 

1.94600 

42.21 

150.9 

5.5 

1.71660 

44*48 

162.8 

6.0 

1.54116 

46.48 

174.3 

6.5 

1.40105 

48*29 

185.6 

7.0 

1.28606 

49.94 

196.8 

7.5 

1.18964 

51*46 

207.8 

6.0 

1.10742 

52.87 

218.7 

6.5 

1*03636 

54.19 

229.6 

9.0 

0.97424 

55.43 

240.4 

9.5 

0.91942 

56.59 

251.1 

iO.O 

0.87066 

57.69 

261.9 

11.0 

0.76756 

59.72 

263.2 

12.0 

0.71929 

61.57 

304.5 

13.0 

0.66215 

63.27 

325.6 

14.0 

0.61357 

64.83 

346.8 

.15.0 

0.57173 

66.29 

367.9 

16.0 

0.53532 

67.65 

388.9 

17.0 

0.50331 

68.92 

409.9 

16.0 

0.47496 

70.12 

430.9 

19.0 

0.44967 

71.25 

451.9 

20.0 

0.42695 

72.33 

472.8 

22.0 

0.38782 

74.32 

514.7 

24.0 

0.35530 

76.14 

556.5 

26.0 

0.32784 

77.81 

598.2 

28. 0 

0.30434 

79.36 

640.0 

.30.0 

0.26400 

80.60 

681.7 

.32.0 

0.26621 

82.14 

723.4 

.34.0 

0.25053 

83.41 

765.1 

36.0 

0.23660 

84.60 

606.8 

36.0 

0.22414 

85. 72 

848.4 

40.0 

0.21293 

86.79 

890.1 

45.0 

0.18927 

89.24 

994.2 

50*0. 

0.17035 

91.44 

1098.2 

55.0 

0.15487 

93.42 

1202.2 

60.0 

0.14197 

95.23 

1306.3 

65.0 

0.13106 

96.90 

1410.3 

70.0 

0.12170 

98.44 

1514.2 

75.0 

0.11360 

99.87 

1616.2 

60.0 

0.10650 

101.21 

1722.2 

.85.0 

0.10025 

102.47 

1826.2 

90.0 

0.09466 

103.66 

1930.1 

95.0 

0.08970 

104.79 

2034.1 

100.0 

Q. 08522 

105.85 

2138.0 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.6 

8.53 

7.84 

217 

20.2 

10.04 

8.33 

209 

25.7 

12.28 

8.89 

195 

30.5 

15.01 

9.29 

179 

96.8 

30.94 

12.82, 

99 

99.2 

29.17 

12.74 

103 

107.2 

25.75 

12,57 

114 

114.5 

24.21 

12.50 

123 

121.5 

23.34 

12.46 

132 

128,3 

22.79 

12.45 

139 

135.0 

22.42 

12.44 

146 

141.6 

22.15 

12.44 

152 

148.2 

21,94 

12.44 

158 

154,7 

21.79 

12.45 

164 

161.1 

21.66 

12.45 

170 

167.6 

21.56 

12.45 

175 

174.0 

21.48 

12.46 

180 

180.4 

21.41 

12.46 

185 

193,2 

21.30 

12.47 

195 

205.9 

21.21 

12.47 

204 

218.5 

’21.15 

12.47 

212 

231.2 

21.10 

12.47 

220 

243.8 

21.06 

12.48 

228 

256.4 

21.03 

12.48 

236 

269.0 

21.00 

12.48 

243 

281 .6 

20.98 

12.48 

250 

294.1 

20.96 

12.48 

257 

306.7 

20.94 

12.48 

264 

331.8 

20.91 

12.48 

277 

356.6 

20.89 

12.48 

289 

381.9 

20.86 

12.48 

301 

406.9 

20.86 

12.48 

312 

431.9 

20.85 

12.48 

323 

457.0 

20.65 

12.48 

334 

— 482.0 

20.84 

12.48 

344 

507.0 

20.83 

12.48 

354 

532.0 

20.83 

12.48 

364 

566.9 

20.82 

12.48 

373 

619.4 

20.81 

12.48 

396 

681 .8 

20.81 

12.48 

417 

744.2 

20.60 

12.46 

437 

806.6 

20.60 

±2.48 

457 

669.0 

20.80 

12.47 

475 

931 .4 

20.80 

12.47 

493 

993.8 

20.80 

12.47 

510 

1056.2 

20.79 

12.47 

527 

1118.6 

20.79 

12.47 

543 

1181.0 

20.79 

12.47 

559 

1243.3 

20.79 

12.47 

574 

1305.7 

20.79 

12.47 

589 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 
0.7 ATMOSPHERE ISOBAR 


TEMP 

K 

110.0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

160.0 

190.0 

200.0 
210.0 
220.0 

230.0 

240.0 

250.0 

260.0 

270.0 

280.0 

290.0 

300.0 

310.0 

320.0 

330.0 

340.0 

350.0 

360.0 

370.0 

380.0 

390.0 

400.0 

420.0 

440.0 

460.0 

480.0 

500.0 

550.0 

600.0 

650.0 

700.0 
750.0. 

800.0 

650.0 

900.0 

950.0 
1000.0 
1100.0 
1200.0 

1300.0 

1400.0 

1500.0 


DENSITY 

MOL/LITER 

0,07748 

0.07103 

0.06557 

0.06089 

0.05683 

0.05328 

0.05015 

0*04737 

0.04467 

0.04263 

0.04060 

0,03876 

0.03707 

0.03553 

0.03411 

0.03280 

0.03158 

0.03046 

0.02941 

0.02843 

0.02751 

0.02665 

0.02584 

0.02508 

0.02437 

0.02369 

0.02305 

0.02244 

0.02187 

0.02132 

0.02031 

0.01938 

0.01854 

0,01777 

0.01706 

0.01551 

0.01422 

0.01312 

0.01219 

0.01137 

0.01066 
0.01004 
0.00948 
Q. 00898 
0.00853 
0.00775 
0.00711 
0. 00656 
0.00609 
0.00569 


ENTROPY 

J/MOL-K 

107.83 

109.64 

111.31 
112.85 

114.26 
115.62 
>116.88 

118.07 
119.20 

120.26 
121.28 
122.24 

123.17 

124.05 
124,90 

125.72 

126.50 
127.26 
127,99 

126.69 
129.37 
130,03 

130.67 

131.29 
131.89 
132.48 

133.05 
133.60 

134.14 

134.67 

135.68 

136.65 
137,57 
138.46 

139.31 

141.29 
143.10 
144.76 

146.30 
147.74 

149.08 
150.34 
151.53 

152.65 

153.72 

155.70 

157.51 

159.17 

160.71 

162.14 


.ENTHALPY 

J/HOL 

2345.9 

2553.8 

2761.7 

2969.6 

3177.4 

3385.3 

3593.2 
3801. D 

4008.9 

4216.8 

4424.6 

4632.5 

4840.4 

5048.2 

5256.1 

5463.9 

5671.8 

5879.7 

6087.5 

6295.4 
6503*2 

6711.1 

6918.9 

7126.8 

7334.7 

7542.5 

7750.4 

7958.2 

8166.1 

8373.9 

8789.6 

9205.4 

9621.1 

10036.8 

10452.5 

11491.8 

12531.1 

13570.3 

14609.6 

15648.9 

16688.2 

17727.4 

15766.7 
19806. Q 

20845.3 

22923.6 

25002.4 

27080.9 

29159.5 

31238.1 


INTERNAL 

ENERGY 

J/MOL 

1430.5 

1555.2 

1679.9 

1804.7 

1929.4 

2054.1 

2178.8 

2303.6 

2426.3 

2553.0 

2677.7 

2802.4 

2927.1 

3051.9 

3176.6 

3301.3 

3426.0 

3550.7 

3675.4 

3800.2 

3924.9 

4049.6 

4174.3 

4299.0 

4423.7 

4548.5 

4673.2 

4797.9 

4922.6 

5047.3 

5296.7 

5546.2 

5795.6 

6045.0 

6294.4 

6916.0 

7641.6 

8165.1 

8788.7 

9412.3 

10035.8 

10659.4 

11282.9 

11906.5 

12530.1 

13777.2 

15024.3 

16271.4 

17518.6 

18765.7 


CP 

J/MOL-K 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

2Q.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

20.79 

'20.79 

20.79 

20.79 

20.79 

20.79 


CV 

J/MOL-K 

12.47 
12.47 
12.47 
12.47 
12.47' 
12.47 
12.47 
12.47 
. 12.47 

12.47 

12.47 

12.47 

12.47 

12.47 
12.47 
12.47 
12.47 
12.47 
12.47 

12.47 
12 .'47 
12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 
12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

’12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 

12.47 


SPEED OF 
SOUND 
M/S 
618 
645 
671 
697 
721 
745 
768 
790 
811 

632 

853 

873 

893 

912 

931 

949 

967 

985 

1002 

1019 

1036 

1053 

1069 

1085 

1101 

1117 

1132 

1147 

1162 

1177 

1206 

1234 

1262 

1289 

1316 

1380 

1441 

1500 

1557 

1611 

1664 

1715 

1765 

1814 

1861 

1951 

2038 

2121 

2201 

2279 
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PROVISIONAL thermodynamic PROPERTIES OF HELIUM-4 


0 . 8 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

MOL/LITER 

E.5 

36.56214 

3*0 

35.64945 

3.5 

34.32857 

* 3.995 

32.37544 

* 3.995 

3.36405 

4.0 

3.35467 

4.5 

2.67919 

' 5.0 

2.27647 

5.5 

1.99570 

6.0 

1.78438 

6.5 

1.61773 

7.0 

1.48202 

7.5 

1.36889 

8.0 

1.27283 

8.5 

1.19008 

9.0 

1.11795 

9.5 

1. 05443 

lo.o 

0*99801 

11.0 

0*90208 

12.0 

0.82345 

13.0 

0.75772 

14.0 

0.7Q192 

15.0 

0.65391 

16.0 

0.61214 

17.0 

0.57546 

18. 0 

0.54298 

19.0 

0.51402 

20.0 

0.48801 

22.0 

0,44323 

24.0 

0.40604 

26.0 

0.37464 

26.0 

0.34777 

30.0 

0.32451 

.32.0 

0.30418 

34.0 

0.28626 

36.0 

0.27034 

36.0 

0.25610 

40.0 

0.24329 

45.0 

0.21625 

50.0 

0.19464 

55.0’ 

0.17695 

60.0 

0.16222 

65.0 

0.14975 

70.0 

0.13906 

75.0 

0.12980 

60.0 

0.12170 

85.0 

0.11455 

-90.0 

0.10819 

95.0 

0.10250 

100.0 

0.09738 


ENTROPY 

ENTHALPY 

J/HOL-K 

J/HOL 

7.85 

17.8 

9.52 

22.4 

11.22 

27.9 

13.05 

34.8 

34.63 

121.2 

34.67 

121.4 

36.13 

136.1 

40.86 

149.0 

43,19 

161.2 

45.23 

172.9 

47.06 

184.4 

48.73 

195.7 

50,27 

206.8 

51.69 

217.8 

53.02 

228.7 

54.26 

239.6 

55.43 

250.4 

56,53 

261.2 

58.58 

282.6 

60.43 

303.9 

62.13 

325,2 

63.70 

346.3 

65.16 

367.5 

66.52 

368.5 

67,79 

409.6 

69. 00 

43 0.6 

70.13 

451.6 

71.21 

472.6 

73,20 

514.5 

75.02 

556.3 

76.70 

598.1 

78,24 

639,9 

79.68 

681.6 

81.03 

723.3 

82.29 

765,0- 

83.49 

806.7 

84.61 

848.4 

85.68 

890*0 

86.13 

994.2 

90.33 

1096.2 

92.31 

1202.3 

94.12 

1306.3 

95.78 

1410.3 

97.33 

1514.3 

98.76 

1618.3 

100.10 

1722.3 

101.36 

1826.2 

102.55 

1930,2 

103.68 

2034.2 

104.74 

2138.1 


INTERNAL 

' CP 

ENERGY 

J/MOL-K 

J/MOL 


15.6 

8.50 

20,1 

10.00 

25.6 

12.19 

32.3 

16.24 

97.1 

32.68 

97 i 2 

32.58 

105.8 

27.09 

113 . 4 

24.97 

120 .6 

23.85 

127,5 

23.16 

134.3 

22.70 

141.0 

22,38 

147.6 

22.13 

154.1 

21,95 

160.6 

21.80 

167.1 

21.68 

173.5 

21.58 

180.0 

21.50 

192.8 

21.37 

205.5 

21.28 

218.2 

21.20 

230.9 

21.15 

243.5 

- 21.10 

256.1 

21.06 

268.7 

21.03 

281.3 

21.00 

293.9 

20.98 

306,5 

20,96 

331.6 

20.93 

356.7 

20.91 

381.7 

20.89 

406.8 

20.88 

431.8 

20.86 

456.8 

20.85 

481.9 

20.85 

506.9 

20.84 

531.9 

20.63 

556.9 

20.83 

619.3 

20.62 

681.6 

20 .81 

744.2 

20.81 

806.6 

20.80 

669 .0 

20.80 

931-4 

20.80 

993.8 

20.60 

1056.2 

20.79 

1118.6 

20.79 

1180.9 

20.79 

1243.3 

20.79 

1305.7 

20.79 


CV 

SPEED 

J/MOL-K 

SOUND 


H/S 

7.81 

218 

8.31 

211 

8.87 

196 

9.41 

175 

12.79 

100 

12.79 

100 

12.59 

112 

12.50 

122 

12.46 

131 

12.44 

138 

12.44 

145 

12.44 

152 

12.44 

158 

12.44 

164 

12.45 

169 

12.45 

175 

12.46 

180’ 

12.46 

185 

12.46 

194 

12.47 

203 

12.47 

212 

12.47 

220 

12.48 

226 

12.46 

236 

12.48 

243 

12.48 

250 

12,46 

257 

12.48 

264 

12,48 

277 

12.48 

289 

12.48 

301 

12.48 

312 

12.48 

323 

12.48 

334 

12.48 

344 

12,48 

354 

12.48 

364 

12.48 

373 

12.48 

396 

12.48 

417 

12.48 

437 

12,48 

457 

12.48 

475 

12.47 

493 

12.47 

510 

12.47 

527 

12.47 

543 

12.47 

559 

12.47 

574 

12.47 

589 


» PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


0.8 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

HOL/LITER 

IIG.O 

0.08854 

120.0 

0.08116 

130.0 

0.07493 

140.0 

0.06958 

150.0 

0.06494 

160.0 

0.06069 

170.0 

0.05731 

180.0 

0.05413 

190.0 

0.05128 

200 « 0 

0.04872’ 

210.0 

0.04640 

220.0 

0.04429 

230.0 

0.04237 

240.0 

0.04060 

250.0 

0.03898 

260.0 

0.03748 

270.0 

0.03609 

280.0 

0.03480 

290.0 

0.03361 

300.0 

0.03249 

310.0 

0.03144 

320.0 

0.03046 

330.0 

0.02953 

340.0 

0.02867 

350.0 

0.02785 

360.0 

0.02707 

370.0 

0.02634 

380.0 

0.02565 

390.0 

0.02499 

400.0 

0.02437 

420.0 

0.02321 

440.0 

0.02215 

460.0 

0.02119 

480.0 

0.02031 

5.00.0 

Q.Q1949 

550.0 

0.01772 

600.0 

0.01625 

650.0 

0.01500 

7.00.0 

0.01393 

750.0, 

0.01300 

aoo.o 

0.01219 

850.0 

0.01147 

900.0 

0.01063 

950.0 

0.01026 

1000.0 

0.00975 

1100. 0 

0*00886 

1200.0 

0.00812 

1300.0 

0.00750 

1400.0 

0.00696 

1500.0 

0.00650 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

106.72 

2346.0 

106.53 

2553.9 

110.20 

, 2761.8 

111.74 

2969.7 

113.17 

3177.6 

114.51 

3385.4 

115.77 

3593.3 

116.96 

, 3801.2 

118.09 

4009.0 

119.15 

4216.9 

120.17 

4424.8 

121.13 

4632.6 

122.06 

4840.5 

122.94 

5048.4 

123i79 

'5256.2 

124.61 

5464.1 

125.39 

5671,9 

126.15 

5879.8 

126.88 

6087.6 

127.58 

6295.5 

128.26 

6503.4 

128. .92 

6711.2 

129.56 

6919,1 

130.16 

7126.9 

130.78 

7334,8 

131.37 

7542.6 

131.94 

7750.5 

132.49 

7958.4 

133.03 

8166.2 

133.56 

8374.1 

134.57 

8789.8 

135.54 

9205.5 

136.46 

9621.2 

137.35 

10036.9 

138.20 

10452.6 

140.18 

11491.9 

141.99 

12531.2 

143.65 

13570.5 

145.19 

14609.7 

146.63 

15649.0 

147.97 

16688.3 

149.23 

17727.6 

150.42 

18766.8 

151.54 

19806.1 

152.61 

20845.4 

154.59 

22924.0 

156.39 

25002.5 

158.06 

27081.1 

159.60 

29159.6 

161.03 

31238.2 


INTERNAL 

CP 

ENERGY 

J/MOL-K 

J/MOL 


1430.4 

20.79 

1555.2 

20.79 

1679.9 

20.79 

1804,7 

20.79 

1929.4 

20o79 

2054*1 

20.79 

2178.8 

20,79 

2303.6 

20.79 

2428.3 

20.79 

2553.0 

20.79 

2677,7 

20.79 

2802.4 

20.79 

2927,2 

20.79 

3051.9 

20.79 

3176.6 

2 0.79 

3301.3 

20.79 

3426.0 

20,79 

3550.7 

20.79 

3675.5 

20.79 

3800.2 

20.79 

3924.9 

20.73 

40'49.6 

20.79 

4174.3 

20.79 

4299.0 

2 0.79 

4423.6 

20.79 

4548.5 

20.79 

4673.2 

20 ,79 

4797.9 

20.79 

4922.6 

20.79 

5047.3 

20,79 

5296.8 

20.79 

5546.2 

20.79 

5795.6 

20.79 

6045.0 

20.79 

6294.5 

20.79 

6918.0 

20.79 

7541.6 

20.79 

8165.2 

20.79 

8788.7 

20.79 

9412.3 

20.79 

10035.9 

20.79 

10659.4 

20.79 

11283.0 

20.79 

11906.5 

20.79 

12530.1 

20.79 

13777.2 

20 ,79 

15024.4 

20.79 

16271.5 

20.79 

17518.6 

20.79 

18765.7 

20.79 


CV 

SPEED 

J/MOL-K 

SOUND 


M/S 

12.47 

618 

12.47 

645 

12,47 

671 

12.47 

697 

12.47 

‘ 721 

12.47 

745 

12.47 

768 

12.47 

790 

12.47 

811 

12.47 

833 

12.47 

853 

12.47 

873 

12.47 

893 

12.47 

912 

12,47> 

931 

12.47 

949 

12.47 

967 

12.47 

985 

12.47 

1002 

12.47 

1019 

' 12.47 

1036 

12.47 

1053 

12.47 

1069 

12.47 

1085 

12.47 

1101 

12.47 

1117 

12.47 

1132 

12,47 

1147 

12.47 

1162 

12.47 

1177 

12.47' 

1206 

12.47 

1234 

12.47 

1262 

12.47 

12S9> 

12.47 

1316 

12.47 

1380 

12.47 

1441 

12.47 

1500 

12,47 

1557 - 

12.47 

1611 

12.47 

1664 

12.47 

1715 

12.47 

1765 

12.47 

1814 

12.47 

1861 

12.47 

1951 

12.47 

2038 

12.47 

2121 

12.47 

2202 

12.47 

2279 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUH-4 
0.9 ATMOSPHERE ISOBAR 


♦ 

* 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MQL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/HOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

2.5 

36.61972 

7,84 

18.1 

15.6 

8.47 

7,79 

219 

3.0 

35.71744 

9,50 

22.7 

20.1 

9.96 

8.29 

212 

3.5 

34.41765 

11.19 

28.1 

26.5 

12.10 

8.85 

198 

4.0 

32.49126 

13.02 

35.0 

32.2 

16.01 

9.39 

177 

4.114 

31.89407 

13.50 

36.9 

34.1 

17.61 

9.53 

171 

4.114 

3.78692 

33.97 

121.4 

97.3 

34.66 

12.76 

100 

4.5 

3.13309 

36,77 

133.4 

104.3 

28.80 

12.60 

110 

5.0 

2.62571 

39.63 

147.0 

112.2 

25.86 

12.50 

121 

5.5 

2.28550 

42*02 

159.5 

119.6 

24.41 

12.46 

130 

6.0 

2.03461 

44.10 

171.6 

126.7 

23.56 

12,44 

137 

6.5 

1.83922 ■ 

45.97 

183.1 

133.5 

23.01 

12.43 

145 

7.0 

1.68145 

47,66 

194.5 

140.3 

22.62 

12.43 

151 

7.5 

1.55070 

49.21 

205.7 

146.9 

22.33 

12.44 

158 

8.0 

1.44019 

50.64 

216.9 

153.5 

22.11 

12.44 

163 

8.5 

1.34533 

51.97 

227.9 

160.1 

21.94 

12.44 

169 

9.0 

1.26285 

53.22 

238.8 

166.6 

21.80 

12.45 

175 

9.5 

1.19038 

54.40 

249.7 

173.1 

21.69 

12.45 

180 

10.0 

1.12614 

55.51 

260.5 

179.5 

21.60 

12.46 

185 

11.0 

1.01712 

57.56 

282.0 

192.4 

21.45 

12.46 

194 

12.0 

0.92796 

59.42 

303.4 

206.1 

21.34 

12.47 

203 

13.0 

0.85355 

61.13 

324.7 

217.9 

21.26 

12,47 

212 

14.0 

0.79044 

62.70 

345,9 

230.6 

21.19 

12,47 

220 

15.0 

0.73620 

64.16 

367.1 

243.2 

21.14 

12.48 

228 

16.0 

0.68906 

65.52 

388.2 

255.9 

21.10 

12.48 

236 

17.0 

0.64767 

66.80 

409.3 

268.5 

21.06 

12.48 

243 

18.0 

0.61105 

68.00 

430.3 

261.1 

21.03 

12.48 

250 

19.0 

0.57839 

69.14 

451.3 

293.7 

21.01 

12.48 

257 

20.0 

0.54909 

70.22 

472.3 

306.3 

20.99 

12.48 

264 

22.0 

0.49865 

72.22 

514.3 

331.4 

20.95 

12.48 

277 

24.0 

0.45677 

74.04 

556.2 

356.5 

20.92 

12.48 

289 

.26.0 

0.42142 

75.71 

598.0 

381.6 

20.90 

12.48 

301 

28.0 

0.39118 

77,26 

639.8 

406.6 

20.89 

12.48 

312 

3D.Q 

0.36501 

78.70 

681,5 

431.7 

20.87 

12.48 

323 

.32.0 

0.34214 

80.05 

723.3 

456.7 

20.86 

12.48 

334 

34.0 

0.32197 

81.31 

765.0 

481.7 

20.85 

12.48 

344 

36.0 

0.30406 

82.50 

806.7 

506.8 

20.85 

12.48 

354 

38.0 

0.26805 

63.63 

848.4 

531.8 

20,84 

12.48 

364 

40.0 

0.27364 

84.70 

890.0 

556.8 

20.83 

12.48 

373 

45.0 

0.24323 

87.15 

994.2 

619.2 

20.82 

12.48 

396 

.50.0 

0.21892 

89.35 

1098.3 

661.7 

20.82 

12.48 

417 

55. o' 

0.19903 

91.33 

1202.3 

744.1 

20,81 

12,48 

437 

60.0 

0.18246 

93.14 

1306.4 

806.5 

20.81 

12.48 

457 

65.0 

0.16844 

94.60 

1410.4 

669.0 

20.60 

12.48 

475 

,70.0 

0.15642 

96.35 

1514.4 

931.4 

20.80 

12.48 

493 

75.0 

0.14600 

97.78 

1618.4 

993.8 

20.80 

12.48 

510 

60.0 

0.13689 

99.12 

1722.4 

1056.2 

20.80 

12.47 

527 

.85.0 

0.12884 

100.38 

1826.3 

1118.5 

20.79 

12.47 

543 

90.0 

0.12169 

101.57 

1930.3 

1180.9 

20.79 

12.47 

559 

95.0 

0.11530 

102.70 

2034.3 

1243.3 

20.79 

12.47 

574 

100.0 

0.10954 

103.76 

2138.2 

1305.7 

20.79 

12.47 

589 


* PHASE CHANGE 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 
0.9 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

110. D 

0.09959 

105.74 

2346.1 

lEQ.O 

0*09130 

107.55 

255 4.0 

130.0 

0.03428 

109.22 

2761.9 

140.0 

0.07827 

110.76 

2969.8 

150.0 

0.07305 

112.19 

3177.7 

160.0 

0.06849 

113.53 

3365.6 

170.0 

0.06447 

114.79 

3593.4 

180.0 ^ 

0.06089 

115.98 

3601.3 

190.0 

0.05769 

117.11 

4009.2 

EOQ.O 

0.05460 

118.17 

4217.0 

aio.o 

0.05220 

119.19 

4424.9 

220.0 

0.04962 

120.15 

4632.8' 

aso.o 

0.04766 

121.08 

4840.6 

240.0 

0.04568 

121.96 

5046.5 

250.0 

0.04385 

122.81 

5256.3 

260.0 

0.04216 

123.63 

5464.2 

270.0 

0*04060 

124.41 

5672.1 

280.0 

0*03915 

125.17 

5879.9 

290.0 

0.03780 

125.90 

6087.8 

300.0 

0.03654 

126.60 

6295.6 

310.0 

0.03537 

127.28 

6503.5 

320.0 

0.03426 

127.94 

6711.4 

330.0 

0.03322 

128.58 

6919.2 

340.0 

0.03225 

129.20 

7127.1 

350.0 

0.03133 

129.80 

7334.9 

360.0 

0.03646 

130.39 

7542.8 

370.0 

0.02963 

130.96 

7750.6 

380.0 

0.02865 

131.51 

7958.5 

390.0 

0.02811 

132.05 

8166.3 

400.0 

0.02741 

132.58 

8374.2 

420.0 

0.02611 

133.59 

8789.9 

440.0 

0.02492 

134.56 

9205.6 

460.0 

0.02384 

135.49 

9621.3 

480.0 

0.02284 

136.37 

10037.0 

500.0 

0.02193 

137.22 

10452.8 

550.0 

0.01994 

139.20 

11492.0 

600.0 

0.01826 

141.01 

12531.3 

650.0 

0.01687 

142.67 

13570.6 

700.0 

0.01567 

144.21 

14609.9 

750.0, 

0.01462 

145.65 

15649.1 

800.0 

0.01371 

146.99 

16668.4 

850.0 

Q. 01290 

148. 25 

17727.7 

900.0 

0.01219 

149.44 

18767.0 

950.0 

0.01154 

150.56 

13806.2 

1000.0 

0.01097 

151.63 

20845.5 

1100.0 

0.00997 

153.61 

22924.1 

1200*0 

0.00914 

155.42 

25002.6 

1300.0 

0.00844 

157.08 

27061.2 

1400.0 

0.00783 

158.62 

29159.7 

1500.0 

0.00731 

160.05 

31236.3 


INTERNAL 

CP 

CV 

SPEED 1 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1430.4 

20.79 

12,47 

618 

1555.2 

20.79 

12.47 

645 

1679.9 

20.79 

12.47 

672 

1804.6 

20.79 

12.47 

697 

1929.4 

20,79 

12.47 

721 

2054.1 

20.79 

12.47 

745 

2178.8 

20,79 

12.47 

768 

2303.6 

20 .79 

12.47 

79 0 

2428.3 

20 .79 

12.47 

812 

2553.0 

20.79 

12,47 

833 

2677.7 

20.79 

12.47 

853 

2802.4 

20,79 

12.47 

873 

2927.2 

20.79 

12.47 

893 

3051.9 

20.79 

12,47 

912 

3176.6 

20.79 

12.47 

931 

3301.3 

20.79 

12.47 

949 

3426.0 

20.79 

12,47 

967 

3550.8 

20.79 

12.47 

985 

3675.5 

20,79 

12.47 

1002 

3800.2 

20.79 

12,47 

1019 

3924.9 

20.79 

12.47 

1036 

4049.6 

20.79 

12.47 

1053 

4174.3 

20 .79 

12.47 

1069 

4299.1 

20,79 

12.47 

1085 

4423.8 

20.79 

12.47 

1101 

4548.5 

20 .79 

12.47 

1117 

4673.2 

20.79 

12.47 

1132 

4797.9 

20,79 

12.47 

1147 

4922.6 

20.79 

12.47 

1162 

5047.3 

20.79 

12,47 

1177 

5296.8 

20.79 

12.47 

1206 • 

5546.2 

20.79 

12.47 

1234 

5795.6 

20.79 

12.47 

1262 

6045.1 

20.79 

12.47 

1289 

6294.5 

20.79 

12,47 

1316 , 

6916.0 

20.79 

12.47 

138 0 

7541,6 

20.79 

12.47 

1441 

8165.2 

20.79 

12.47 

150 0 

8788.7 

20.79 

12.47 

1557 

9412.3 

20.79 

12.47 

1611 

10035.9 

20.79 

12.47 

1664 

10659.4 

20.79 

12.47 

1716 

11283.0 

20.79 

12.47 

1765 

11906.6 

20.79 

12.47 

1814 

12530.1 

20.73 

12.47 

1861 

13777.3 

20.79 

12.47 

1951 

15024.4 

20.79 

12.47 

2038 

16271.5 

20.79 

12.47 

2121 

17518.6 

20.79 

12.47 

2202 

18765.6 

20 .79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 

1.0 ATMOSPHERE ISOBAR 


TEMP 

K 

2.5 

3.0 
, 3.5 
. 4.0 

♦ 4.224 

♦ _ 4.224 
. 4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 
9.0 

9.5 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

17.0 

18.0 
19.0' 

20.0 

22.0 

24.0 

26.0 
26.0 

30.0 

32.0 

34.0 

36.0 

36.0 

40 .0 

45.0 

50.0 

55.0 

60.0 

65.0 
.70.0 

75.0 
SO .0 
.85.0 
.90.0 

95.0 
100.0 


DENSITY 

MOL/LITER 

36.67658 
35.78438 
34.50476 
32.62658 
31.40648 
4. 22450 
3.63778 
2.99678 
2.58734 
2.29238 
2.06579 
1.88447 
1.73517 
1.60956 
1.50212 
1.40897 
1.32731 

1.25505 

1.13269 

1.03282 

0.94962 

0.87914 

0.81863 

0.76606 

0.71995 

0.67915 

0.64280 

0.61018 

0.55407 

0.50749 

0.46819 

0.43456 

0.40549 

0*38008 

0.35767 

0.33777 

0.31998 

0.30397 

0.27019 

0.24319 

0.22110 

0.20269 

0.18711 

0.17376 

0.16219 

0.15207 

0.14314 

0.13519 

0.12809 

0.12169 


ENTROPY 

J/MOL-K 


7 

.83 

9 

.49 

11 

.16 

12 

.98 

13 

.92 

33 

.33 

35 

.46 

38 

.48 

40 

.94 

43 

.07 

44 

.97 

46 

.68 

48 

.24 

49 

.69 

51 

.03 

52. 

.29 

53 

.47 

54, 

.59 

56. 

.65 

58, 

.52 

60, 

• 22 

61. 

.80 

63. 

.26 

64. 

.63 

65, 

.91 

67, 

.11 

68, 

.25 

69, 

,33 

71. 

.33 

73. 

.15 

74, 

,83 

76. 

,36 

77. 

.82 

79. 

.17 

80. 

.43 

61. 

.62 

82. 

.75 

63. 

.82 

86. 

27 

88. 

47 

90. 

45 

92. 

26 

93. 

93 

95. 

47 

96. 

90 

98. 

25 

99. 

51 

100. 

70 

101. 

82 

102. 

89 


ENTHALPY 

J/MOL 

18.3 

22.9 

28.3 

35.2 

39.0 

121.3 

130.5 

144.8 

157.8 

170.0 

181.8 

193.4 

204.7 

215.9 

227.0 

238.0 

248.9 

259.8 

281.4 

302.9 

324.2 

345.5 

366.7 

387.9 

409.0 

430.0 

451.1 

472.1 

514.1 

556.0 

597.8 

639.7 

681.4 

723.2 

764.9 

806.6 

848.3 

890.0 

994.2 

1098.3 

1202.4 

1306.4 

1410.4 

1514.5 

1613.5 

1722.4 

1826.4 

1930.4 

2034.4 
2138.3- 


INTERNAL 

ENERGY 

J/MOL 

15.6 

20.1 

25.4 

32.1 

35.8 

97.3 

102.7 

111.0 

118.6 

125.8 

132.3 

139.6 

146.3 

153.0 

159.5 

166.1 

172.6 

179.1 

191.9 

204.8 

217.5 

230.2 

242.9 

255.6 

268.2 

280.9 

293.5 

306.1 

331.2 

356.3 

361.4 

406.5 

431.6 

456.6 

481.6 

506.6 

531.7 

556.7 

619.2 

681.6 

744.1 

806.5 

668.9 

931.3 

993.7 

1056,1 

1118.5 

1180,9 

1243.3 

1305.7 


CP 

J/HOL-K 

8.43 

9.91 

12.02 

15.75 

19.19 

36.98 

31.06 

26.89 
25.04 

23.99 
23.33 

22.87 

22.53 
22.28 

22.08 

21.93 
21.80 

21.69' 

21.53 
21.40 
21.31 
21.24 
21.18 
21.13 

21.09 

21.06 

21.03 

21.01 

20.97 

20.94 
20.92 

20.90 

20.88 
20.87 
20.86 
20.85 
20.85 

20.84 

20.63 

20.82 

20.81 

20.61 

20.80 

20.80 

20.80 

20.80 

20.80 

20.79 

20.79 

20.79 


CV 

J/MOL-K 

7.76 

6.27 

8.84 

9.37 

9.64 

12.73 

12.61 

12.50 

12.45 

12.43 

12.43 

12.43 

12.43 

12.44 

12.44 

12.45 

12.45 

12.46 

12.46 

12.47 

12.47 

12.47 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 . 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.46 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.48 

12.47 

12.47 

12.47 

12.47 


* PHASE CHANGE 
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SPEED OF 
SOUND 
M/S 
221 
214 
200 

179 
167 
10 0 
108 
119 
128 
137 
144 
151 
157 
163 
169 
174 

180 


185 
194 
203 
212 
220 
22 8 
236 
243 
250 
257 

264 

277 

289 

301 

313 

323 

334 

344 

354 

364 

373 

396 

417 

437 

457 

475 

493 

511 

527 

543 

559 

574 

569 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 . 

1.0 ATMOSPHERE ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/HOL 

ilO.Q 

0.11064 

104.87 

2346.2 

120.0 

0.10143 

106.68 

2554.1 

130.0 

0.09364 

108.34 

2762.0 

140.0 

0.06696 

109.68 

2969.9 

150.0 

0.08116 

111.32 

3177.8 

160. Q 

0.07610 

112.66 

3385.7 

170.0 

0.07162 

113.92 

3593.6 

180.0 

0.06765 

115.11 

3801.4 

190.0 

0.06409 

116.23 

4009.3 

200.0 

0.06089 

117.30 

4217.2 

210.0 

0.05799 

118.31 

4425.0 

220.0 

0.05536 

119.28 

4632.9 

230.0 

0.05295 

120.20 

4840.8 

240.0 

0.05075 

121.09 

5048.6 

250.0 

0.04872 

121.94 

5256.5 

260.0 

0.04685 

122.75 

5464.3 

270.0 

0.04511 

123.53 

5672.2 

280.0 

0.04350 

124.29 

5880.1 

290 .0 

0.04200 

125.02 

6067.9 

300.0 

0.04060 

125.72 

6295.6 

310.0 

0.03929 

126.41 

6503.6 

320.0 

0.03607 

127.07 

6711.5 

330.0 

0.03691 

127.71 

6919.3 

340.0 

0.03583 

128.33 

7127.2 

350.0 

0.03481 

128,93 

7335.1 

360.0 

0.03384 

129.51 

7542.9 

370.0 

0.03292 

130.08 

7750.8 

380.0 

0.03206 

130.64 

7958.6 

390.0 

0.03124 

131.18 

8166.5 

400.0 

0.03046 

131.70 

8374.3 

420.0 

0.02901 

132,72 

8790.1 

440.0 

0.02769 

133,69 

9205.8 

460.0 

0.02649 

134.61 

9621.5 

480.0 

0.02538 

135.49 

10037.2 

500.0 

0.02437 

136.34 

10452.9 

550.0 

0.02215 

138.32 

11492.2 

600.0 

0.02031 

140.13 

12531.4 

650.0 

0.01875 

141.80 

13570.7 

700.0 

0.01741 

143.34 

14610.0 

7.50.0. 

0.01625 

144.77 

15649,3 

800.0 

0.01523 

146.11 

16688.5 

850*0 

0.01434 

147.37 

17727.8 

900.0 

0.01354 

148.56 

18767.1 

950.0 

0.01283 

149.68 

19606.4 

1000. 0 

0.01219 

150.75 

20645.6 

1100.0 

0.01108 

152.73 

22924.2 

1200. 0 

0.01015 

154.54 

25002.8 

1300.0 

0.00937 

156.20 

27081.3 

1400.0 

0.00870 

157.74 

23159.9 

1500.0 

0.00812 

159.18 

31238.4 


ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/HOL 



M/S 

1430.4 

20.79 

12.47 

618 

1555.2 

20.79 

12.47 

645 

1679.9 

20.79 

12.47 

672 

1804.6 

20.79 

12.47 

697 

1929.4 

20.79 

12.47 

721 

2054.1 

20.79 

12.47 

745 

2178.8 

20.79 

12.47 

768 

2303.6 

20.79 

12.47 

790 

2428.3 

20.79 

12.47 

812 

2553.0 

20.79 

12.47 

833 

2677,7 

20.79 

12.47 

853 

2602.5 

20.79 

12. '47 

873 

2927.2 

20.79 

12.47 

893 

3051.9 

20.79 

12.47 ■ 

912 

3176.6 

20.79 

12.47 

931 

3301.3 

20.79 

12.47 

949 

3426.1 

20.79 

12.47 

967 

3550 .8 

2D. 79 

12.47 

985 

3675.5 

20.79 

12.47 

1002 

3800.2 

20.79 

12.47 

1020 

3924.9 

20.79 

12,47 

1036 

4049*6 

20.79 

12,47 

1053 

4174.4 

20.79 

12.47 

1069 

4299.1 

20.79 

12.47 

1085 

4423.8 

20.79 

12.47 

1101 

4548.5 

20.79 

12.47 

1117 

4673.2 

2D. 79 

12.47 

1132 

4797,9 

20.79 

12.47 

1147 

4922.6 

20.79 

12.47 

1162 

5047.4 

20.79 

12.47 

1177 

5296.8 

20.79 

12.47 

1206 

5546.2 

20.79 

12.47 

1234 

5795.6 

20.79 

12.47 

1262 

6045.1 

20.79 

12.47 

1289 

6294.5 

20.79 

12.47 

1316 

6918.1 

20,79 

12.47 

138 0 

7541,6 

20.79 

12.47 

1441 

8165.2 

20.79 

12.47 

1500 

8788.8 

20.79 

12.47 

1557 

9412.3 

20,79 

12.47 

1611 

10035.9 

20 .79 

12.47 

1664 

10659.5 

20,79 

12,47 

1716 

11283.0 

20.79 

12,47 

1765 

11906.6 

20.79 

12.47 

1814 

12530.2 

20.79 

12.47 

1861 

13777.3 

20.79 

12,47 

1951 

15024.4 

20.79 

12.47 

2038 

16271 ,5 

20.79 

12.47 

2121 

17518.7 

20.79 

12.47 

2202 

18765.8 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
1.5 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

2«& 

36.95092 

7.78 

19.6 

15.5 

8.29 

7.65 

227 

3.0 

36.10448 

9.41 

24.1 

19.8 

9.72 

8.18 

221 

3.S 

34.91427 

11.04 

29.4 

25.0 

11.65 

8.75 

208 

4.0 

33.23578 

12.77 

35.9 

31.3 

14.71 

9.27 

189 

4,5 

30.48935 

14,87 

44.6 

39.8 

22.91 

9.85 

162 

* 4.685 

26.70513 

15,97 

49.9 

44.6 

33.32 

10.16 

147 

* 4.685 

6.76008 

30.38 

117.6 

95.1 

58.82 

12.55 

100 

5.0 

5*37844 

33.30 

131.7 

103.4 

37.17 

12.46 

111 

5.5 

4.33523 

36.42 

148.0 

112.9 

29.64 

12.42 

123 

6.0 

3.71760 

36.86 

162.0 

121.1 

26.78 

12.40 

132 

6.5 

3.28599 

40.94 

175.0 

128.7 

25.26 

12.40 

141 

7.0 

2,95954 

42.77 

187.4 

136.0 

24.31 

12.40 

148 

7.5 

2.70059 

44.42 

199.3 

143.1 

23,67 

12.41 

155 

6.0 

2.46846 

45.94 

211,1 

150.0 

23.21 

12.41 

162 

6.5 

2.31054 

47.33 

222.6 

156.8 

22.86 

12,42 

168 

9.0 

2.15860 

48.63 

233.9 

163.5 

22.59 

12.43 

173 

9.5 

2,02699 

49.85 

245.2 

170 .2 

22.37 

12.44 

179 

10.0 

1.91165 

50.99 

256,3 

176.8 

22.20 

12.45 

184 

11.0 

1.71849 

53,09 

278.4 

189.9 

21,93 

12.46 

194 

12.0 

1.56259 

54,99 

300.2 

202.9 

21.73 

12.47 

203 

13.0 

1.43376 

56.72 

321.8 

215,8 

21,59 

12.47 

212 

14.0 

1.32531 

58.32 

343.4 

228.7 

21.47 

12.48 

22 0 

15.0 

1.23261 

59.80 

364.8 

241.5 

21.38 

12.48 

228 

16.0 

1.15239 

61.18 

386.1 

254.2 

21.31 

12.48 

236 

17.0 

1.08223 

62.46 

407,4 

267 .0 

21.25 

12.48 

244 

18.0 

1.02031 

63.68 

428.6 

279.7 

21.20 

12.49 

251 

19.0 

0.96523 

64,82 

449.8 

292.3 

21,15 

12.49 

258 

20.0 

0.91591 

65.91 

470.9 

305.0 

21.12 

12.49 

265 

22.0 

0.83119 

67.92 

513.1 

330.3 

21.06 

12.49 

278 

24.0 

0.76102 

69.75 

555.2 

355.5 

21.02 

12.49 

29 0 

26.0 

0.70189 

71.43 

597.2 

380.6 

20.98 

12.49 

302 

.26.0 

0.65137 

72.98 

639.1 

405.8 

20.95 

12.49 

313 

30.0 

0.60770 

74.43 

681*0 

430.9 

20 .93 

12.49 

32 4 

32.0 

0.56955 

75,78 

722.9 

456.0 

20.91 

12.49 

335' 

34.0 

0.53595 

77.04 

764.7 

481.1 

20.90 

12.48 

345 

36.0 

0.50610 

76.24 

806.4 

506,1 

20.69 

12.48 

355 

■36.0 

0.47943 

79,37 

848,2 

531.2 

20 .87 

12.48 

365 

40.0 

0.45543 

80.44 

889.9 

556.2 

20.87 

12.48 

374 

-45.0 

0.40433 

82.89 

994.2 

616.6 

20.85 

12.48 

396 

50.0 

0.36437 

85.09 

1098,4 

681.3 

20.84 

12.48 

418 

55.0 

0.33128 

87,08 

1202.6 

743.8 

20.83 

12.48 

438 

60.0 

0.30372 

88.89 

1306.7 

606.3 

20.82 

12.48 

457 

65.0 

0.26039 

90.55 

1410.8 

866.7 

20.81 

12.48 

476 

70.0 

0.26040 

92.10 

1514.8 

931.1 

20 .81 

12.48 

494 

75.0 

0.24307 

93.53 

1618.9 

993.6 

20.81 

12.48 

511 

60.0 

0.22791 

94.87 

1722.9 

1056.0 

20 .80 

12.48 

528 

.85,0 

0.21453 

96.14 

1826.9 

1118.4 

20 .60 

12.48 

544 

90.0 

0.20263 

97.32 

1930.9 

1180.8 

20 .80 

12.48 

560 

95.0 

0.19199 

98.45 

2034.9 

1243.2 

20.80 

12.48 

575 

100.0 

0.16240 

99,52 

2138.8 

1305.6 

20.80 

12.48 

590 


♦ PHASE CHANGE 

140 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


5 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MQL-K 

J/MOL-K 

1 

SOUND 

M/S 

110.0 

0.16585 

101. 5D 

2346.8 

1430.4 

20.79 

12.48 

618 

120.0 

0.15205 

103.31 

2554.7 

1555.1 

20.79 

12.48 

646 

130.0, 

0.14037 

104.97 

2762.6 

1679.9 

20.79 

12.47 

672 

140.0 

0.13036 

106*51 

2970.5 

1804.6 

20.79 

12.47 

697 

150.0 

0.12169 

107.95 

3178.4 

1929.4 

20.79 

12.47 

722 

160.0 

0.11409 

109.29 

3386.3 

2054.1 

20.79 

12.47 

745 

170.0 

0.10739 

110.55 

3594.2 

2178.8 

20.79 

12.47 

768 

160.0 

0.10143 

111.74 

3802.1 

2303.6 

20.79 

12.47 . 

790 

190.0 

0.09610 

112.86 

4009.9 

2428.3 

20.79 

12.47 

812 

200.0 

0.09130 

113.93 

4217.8 

2553.0 

20.79 

12,47 

833 

210.0 

0.08696 

114.94 

4425.7 

2677.8 

20.79 

12.47 

853 

220.0 

0.08301 

115.91 

4633.6 

28(32.5 

20.79 

12.47 

874 

230.0 

0.07940 

116.83 

4841.4 

2927.2 

20.79 

12.47 

893 

240.0 

0.07610 

117.72 

5049.3 

3051.9 

20.79 

12.47 

912 

250.0 

0.07306 

118.56 

5257.1 

3176.7 

20.79 

12.47 

931 

260.0 

0.07025 

119.38 

5465.0 

3301.4 

20.79 

12,47 

949 

270.0 

0.06765 

120.16- 

5672.9 

3426.1 

20.79 

12.47 

967 

280.0 

0.06524 

120.92 ' 

5880.7 

3550.8 

20.79 

12.47 

985 

290.0 

0.06299 

121.65 

6068.6 

3675.5 

20.79 

12.47 

1003 

300.0 

0.06089 

122.35 

6296.4 

3600.3 

20-79 

12.47 

1020 

310.0 

0.05893 

123.04 

6504.3 

3925.0 

20.79 

12.47 

1037 

320.0 

0.05709 

123.70 

6712.2 

4049.7 

20.79 

12.47 

1053, 

330.0 

0.05536 

124.33 

6920.0 

4174.4 

2 0.79 

12.47 

1069 

240.0 

0.05373 

124.96 

7127.9 

4299.1 

20.79 

12.47 

1085 

350.0 

0.05220 

125.56 

7335.7 

4423.9 

20.79 

12.47 

1101 

3J&0.0 

0. 05075 

126.14 

7543.6 

4548.6 

20.79 

12,47 

1117 

370.0 

0.04938 

126.71 

7751.4 

4673.3 

20.79 

12.47 

1132 

380.0 

0.04808 

127.27 

7959.3 

4798.0 

20.79 

12.47 

1147 

390*0 

0*04685 

127.81 

8167.2 

4922.7 

20.79 

12.47 

1162 

400.0 

0.04568 

128.33 

8375.0 

5047.4 

20.79 

12.47 

1177 

420.0 

0.04350 

129.35 

8790.7 

5296.9 

20.79 

12.47 

1206 

440.0 

0.04153 

130.31 

9206.4 

5546.3 

20.79 

12.47 

123"5 

460.0 

0.03972 

131.24 

9622.1 

5795.7 

20.79 

12.47 

1262 

480.0 

0*03807 

132.12 

10037.8 

6045.2 

20.79 

12.47 

1290 

5.00.0 

0.03655 

132.97 

10453.6 

6294.6 

20.79 

12.47 

1316 

5.50 . 0 

0.03322 

134.95 

11492.8 

6918.2 

20-79 

12.47 

1380 

600.0 

0.03046 

136.76 

12532.1 

7541.8 

20.79 

12.47 

1442 . 

650.0 

0.02812 

138.42 

13571.4 

8165.3 

2 0.79 

12.47 

1500 

700.0 

0.02611 

139.97 

14610.6 

8788.9 

20.79 

12.47 

1557 

750*0, 

0.02437 

141.40 

15649.9 

9412.5 

20.79 

12.47 

1612 

800.0 

0.02285 

142.74 

16689.2 

10036.0 

20.79 

12.47 

1664 

850.0 

0.02150 

144.00 

17728.5 

10659.6 

20.79 

12.47 

1716 

900.0 

0.02031 

145.19 

18767.7 

11283.2 

20.79 

12.47 

1765 

950.0 

0.01924 

146.31 

19607.0 

11906.7 

20.79 

12,47 

1814 

1(100. 0 

0.01826 

147.38 

20846.3 

12530.3 

20.79 

12.47 

1861 

1100. 0 

0.01662 

149.36 

22924.8 

13777.4 

20.79 

12.47 

1952 

1200.0 

0.01523 

151.17 

25003.4 

15024.6 

2 0.79 

12.47 

2038 

1300.0 

0.01406 

152.83 

27081.9 

16271.7 

20.79 

12.47 

2122 

1400.0 

0.01306 

154.37 

29160.5 

17518.8 

2 0.79 

12.47 

2202 

1500.0 

0.01219 

155.81 

31239.0 

18766.0 

20,79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


2.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

. K 

MOL/LITER 

J/MOL-K 

J/HOL 

. 2.5 

37.21024 

7.73 

20.8 

„ 3.0 

36.40317 

9.33 

25.2 

3.5 

35.28699 

10.93 

30.4 

. 4.0 

33.75975 

12.60 

36.7 

4.5 

31.45337 

14.52 

44.9 

- ‘5.0 

26.08012 

17.74 

60.3 

. 5.047 

24.58104 

18.50 

64.1 

. 5.047 

10.94126 

26.82 

106,2 

5.5 

6.77591 

32.38 

135.2 

6.0 

5.45984 

35.42 

152.7 

6.5 

4.68887 

37.78 

167.4 

7.0 

4.15243 

39.79 

180.9 

7.5 

3.74737 

41.55 

193.7 

8.0 

3.42615 

43.14 

206.0 

S.5 

3.16289 

44.60 

218.0 

g.o 

2.94190 

45.94 

229.8 

9.5 

2.75298 

47.19 

241.3 

10.0 

2.58912 

48.36 

252.8 

11.0 

2.31789 

50.51 

275.3 

12.0 

2.10153 

52.44 

297.5 

13.0 

1.92423 

54.20 

319.5 

14.0 

1.77589 

55.82 

341.2 

-15.0 

1.64971 

57.31 

362.9 

16.0 

1.54091 

58,70 

384.4 

17.0 

1.44604 

6 0.00-^ 

405.9 

18.0 

1.36251 

61.22 

427.2 

19.0 

1.28835 

62.37 

448.5 

20.0 

1.22204 

63.46 

469.8 

22.0 

1.10838 

65.48 

512.2 

24.0 

1.01440 

67.32 

554.4 

26.0 

0.93533 

69.01 

596*5 

28.0 

0.86785 

70.56 

638.6 

30.0 

0.80955 

72.01 

680.6 

32.0 

0.75866 

73.37 

722.5 

34.0 

0.71385 

74.64 

764.4 

36.0 

0.67407 

75.83 

806.3 

38.0 

0.63852 

76.96 

848.1 

40.0 

0.60656 

78.03 

889.9 

45.0 

0.53915 

80,49 

994.3 

50.0 

0.48528 

82.69 

1098.6 

55.0’ 

0.44123 

84.68 

1202*8 

60.0 

0.40454 

86.49 

1307.0 

65.0 

0.37349 

88.16 

1411.1 

70.0 

0.34687 

89.70 

1515.2 

75.0 

0.32360 

91.14 

1619.3 

60.0 

0.30361 

92.48 

1723.3 

85.0 

0.28580 

93.74 

1827.3 

-90.0 

0.26996 

94^93 

1931.4 

95.0 

G. 25579 

96.06 

2035.4 

100.0 

0.24303 

97.12 

2139.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.4 

8.15 

7.54 

233 

19.7 

9.55 

8.10 

227 

24.7 

11.34 

8.68 

215 

30.7 

13.96 

9.18 

196 

38 .4 

19.62 - 

9.-71 

175 

52.5 

64.30 

10.59 

135 

55.9 

108.92 

10.79 

127 

87.6 

195.74 

12.26 

101 

105.3 

40 .31 

12.36 

116 

115.6 

31.35 

12.35 

128 

124.2 

27.97 

12.35 

138 

132.1 

26.17 

12.36 

146 

139.6 

25.05 

12.38 

153 

146,9 

24.29 

12.39 

160 

153.9 

23.74 

12.40 

166 

160.9 

23.32 

12.42 

172 

167.7 

22.99 

12.43 

178 

174.5 

22.73 

12.44 

183 

187.9 

22.35 

12.45 

194 

201.1 

22.07 

12.46 

203 

214.1 

21.87 

12.47 

212 

227.1 

21.71 

12.48 

221 

240.0 

21.59 

12.48 

229 

252.9 

21.49 

12.49 

236 

265.7 

21.40 

12.49 

244 

278.5 

21.34 

12.49 

251 

291.2 

21.28 

12.49 

258 

304. 0 

21.23 

12.49 

265 

329.3 

21.15 

12.49 

27 8 

354.6 

21.09 

12.49 

290 

379.9 

21.05 

12.49 

302 

405.1 

21.01 

12.49 

314 

430.3 

20.98 

12.49 

325 

455.4 

20.96 

12.49 

335 

480.5 

20 .94 

12.49 

345 

505.6 

20.92 

12.49 

355 

530.7 

20.90 

12.49 

365 

555.6 

20.89 

12.49 

375 

618.4 

20 .87 

12.49 

397 

681.0 

20.85 

12.48 

418 

743.5 

20.84 

12.48 

439 

806.0 

20.83 

12.48 

458 

868.5 

20.82 

12.48 

476 

930.9 

20 .82 

12.48 

494 

993.4 

20.81 

12.48 

512 

1055 .6 

20.81 

12.48 

52 8 

1118.3 

20 .31 

12.48 

544 

1180.7 

20.80 

12.48 

560 

1243.1 

20.80 

12.48 

575 

1305.5 

20.80 

12.48 

590 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


2.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV' 

SPEED OF 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/HOL-K 

SOUND 

M/S 

iiO.fl 

0.22099 

99.10 

2347.3 

1430.3 

20.80 

12.48 

619 

lEO.O 

0.20261 

lb 0 . 91 

2555.3 

1555.1 

20,79 

12.48 

646 

130.0 

0.18706 

102.58 

2763.2 

1679.8 

20.79 

12.48 

672 

140 .0 

0.17372 

104.12 

2971.1 

1804.6 

20.79 

12.48 

698 

150.0 

0.16217 

105.55 

3179.0 

1929.4 

20.79 

12.48 

722 

160.0 

0.15205 

106.90 

3386.9 

2054.1 

20.79 

12.47 

746 

170,0 

0.14312 

108.16 

3594.8 

2178.8 

20.79 

12.47 

■ 768 

180.0 

0.13518 

109.34 

3802,7 

2303.6 

20.79 

12.47 

791 

190.0 

0.12808 

110.47 

4010.6 

2428.3 

20.79 

12.47 

812 

EQO.O 

0.12169 

111.53 

4218.5 

2553.1 

20.79 

12.47 

833 

210.0 

0.11590 

112.55 

4426.3 

2677 .8 

20.79 

12.47 

854 

220.0 

0.11064 

113,52 

4634.2 

2802.5 

-20;79 

12.47- 

874 

230.0 

0.10584 

114.44 

4842.1 

2927.3 

20.79 

12.47 

893 

240.0 

0.10143 

115.32 

5049.9 

3052'. 0 

20.79 

12.47 

913 

250.0 

0.09738 

116,17 

5257.8 

3176 .7 

20.79 

12.47 

931 

260.0 

0.09364 

116.99 

5465.7 

-3301.4 

20.79 

12.47 

950 

270.0 

0.09017 

117.77 

5673.5 

3426.2 

20.79 

12.47 

968 

280,0 

0,-08696 

118.53 

5881.4 

3550 .9 

20.79 

12,47 

985 

290.0 

0.08396 

119.26 

6089.3 

3675.6 

20.79 

12.47 

1003 ‘ 

300.0 

0.' 08117 

119.96 

6297.1 

3800 .3 

20.79 

12.47 

1020 

310.0 

0.07855 

120.64 

6505.0 

3925.1 

20.79 

12.47 • 

1037 

320.0 

0.07610 

1'21.30 

6712,8 

4049.8 

20. 7-9 

12.47 

1053 

330.0 

0.07380 

121. 94 

6920.7 

4174.5 

20.79 

12.47 

1070 

340.0 

0.07163 

122.56 

7128.5 

4299.2 

20.79 

'12.47 

1066 

350.0 

0*06958 

123.17 

7336.4 

4423.9 

20.79 

12.47 

1102 

360.0 

0.06765 

123.75 

7544.3 

4548.7 

• 20.79 

12.47 

1117 

370.0 

0.06582 

124.32 

7752.1 

467'3.4 

20.79 

12.47 

1133 

380.0 

0.06409 

124.88 

7960.0 

4798 .1 

20.79 

12.47 

1148 

390.0 

0.06245 

125.42 

8167.8 

4922.8 

20.79 

12.47 

1163 

400.0 

0.06089 

125.94 

6375.7 

5047.5 

20.79 

12.47 

1177 

420.0 

0.05799 

126.96 

8791,4 

5297.0 

-20.79 

12.47 

1206 

440.0 

0.05536 

127.92 

9207.1 

5546.4 

20.79 

12.47 

1235 

460.0 

0.05295 

128,85 

9622.8 

5795.8 

20.79 

12.47, 

1263 

480.0 

0.05075 

129.73 

10038.5 

6045.3 

20.79 

12.47 

1290 

5.00.0 

0.04872 

130.58 

10454.2 

6294.7 

20 .79 

12.47 

1316 

550.0 

0.04429 

132.56 

11493.5 

6918.3 

20.79 

12.47 

1380 

600.0 

0.04061 

134.37 

12532.8 

7541.9 

20.79 

12,47 

1442 

650.0 

0.03748 

136.03 

13572.0 

8165.4 

20.79 

12.47 

1501 

700.0 

Q.Q3461 

137.57 

14611.3 

8789.0 

20.79 

12.47 

1557 

750.0- 

0.03249 

139.01 

15650.6 

9412.6 

20.79 

12.47 

1612 

&00.0 

0.03046 

140.35 

16689.8 

10036.2 

20.79 

12.47 

1665 

850.0 

0.02867 

141,61 

17729.1 

10659,7 

20.79 

12.47 

1716 

900.0 

0.02707 

142.60 

18768.4 

11283.3 

20.79 

12.47 

1765 

950.0 

0U2565 

143.92 

19807.6 

11906.9 

20.79 

12.47 

1814 

1000.0 

0.02437 

144.99 

20846,9 

12530.5 

20.79 

12.47 

1861 

1100.0 

0.02215 

148.97 

22925.4 

13777.6 

20.79 

12.47 

1952 

1200.0 

0.02031 

148.78 

25004.0 

15024.7 

20.79 

12.47“ 

2038 

1300.0 

0.01875 

150,44 

27082.5 

16271.9 

20.79 

12.47 

2122 

1400.0 

0.01741 

151.98 

29161.1 

17519.0 

20.79 

12.47 

2202 

1500.0 

0.01625 

153.42 

31239.6 

18766.2 

20.79 

12.47 

2279 
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PROVISIONAL thermodynamic PROPERTIES OF HELIUH-4 


Z,5 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/HOL 



M/S 

2.5 

37.45642 

7.68 

22.1 

15.3 

8.02 

7.43 

239 

3.D 

36.66364 

9.26 

26.4 

19.5 

9.40 

8.02 

233 

3.5 

35.62998 

10.83 

31.5 

24.4 

11.09 

8.61 

222 

4.0 

34.22229 

12.45 

37.6 

30.2 

13.39 

9.11 

206 

4.5 

32.20627 

14.24 

45.2 

37.3 

17.73 

9.60 

185 

5.0 

28.59820 

16.67 

56.8 

46.0 

32.91 

10.25 

155 

5.5 

11.33143 

27.52 

114.4 

92.1 

87,15 

12.13 

112 

6.0 

7.73395 

32.23 

141.3 

108.6 

39.73 

12.27 

124 

6.5 

6.34434 

35.04 

158.9 

118,9 

31.90 

12.30 

135 

7.0 

5.49277 

37.27 

173.9 

127.8 

28.57 

12.32 

143 

7.5 

4.68992 

39.17 

187.7 

135,9 

26.72 

12.34 

151 

6.0 

4.43032 

40.66 

200.7 

143.5 

25.54 

12.36 

159 

8.5 

4.06349 

42.38 

213.3 

150.9 

24,72 

12,38 

165 

< 

9.0 

3.76137 

43.77 

225.5 

158.1 

24.12 

12.40 

1-71 

9.5 

3.50676 

45. 07 

237.4 

•165.2 

23.67 

12.41 

1:77 

10.0 

3.28836 

46.27 

249.2 

172.1 

23.31 

12.43 

183 

11.0 

2.93121 

48.47 

272.2 

185.8 

22.78 

12.45 

193 

12.0 

2.64974 

50.43 

294.8 

199.2 

22.42 

12.46 

203 

13.0 

2.42104 

52.22 

317.1 

212,. 4 

22.15 

12.47 

212 

14.0 

2.23088 

53.85 

' 339.1 

225.6 

21.95 

12.48 

221 

15.0 

2.06989 

55.36 

361.0 

238.6 

21.79 

12.43 

229 

16.0 

1.93159 

56.76 

382.7 

251.6 

21,66 

12.49 

237 

17.0 

1.81134 

58.07 

404.3 

264,. 5 

21.56 

12.49 

244 

16.0 

1.70571 

59.30 

426.8 

277.3 

21.47 

12,49 

252 

19.0 

1.61213 

60.46 

447.3 

290.1 

21*40 

12.50 

259 

.20.0 

1.52857 

61.56 

468.6 

302.9 

21.34 

12.50 

265 

22.0 

1.38561 

63.58 

511.2 

328.4 

21.24 

12.50 

279 

.24.0 

1.26763 

65.43 

553.6 

353.8 

21.17 

12.50 

291 

26.0 

1.16851 

67.12 

595.9 

379.1 

21.11 

12*50 

303 

28.0 

1.08399 

68.68 

63 8,. 1 

404,4 

21.06 

12.50 

314 

-30.0 

1.011Q4 

70.14 

66 0.2 

429.6 

21*03 

12.50 

325 

.32.0 

0.94740 

71.49 

722.2 

454.8 

21.00 

12.49 

336 

.34r. 0 

0.89138 

72.76 

764.1 

480. Q 

20.97 

12.49 

346 

36.-0 

0.84167 

73.96 

806.1 

505.1 

20,95 

12.49 

356 

38.0 

0.79726 

75.09 

848*0 

530.2 

20.93 

12,49 

366 

40.0 

0.75734 

76.17 

889.8 

555.3 

20.92 

12.49 

375 

45.0 

0.67318 

78.63 

994.3 

618.0 

20.89 

12.49 

396 

50. 0 

0.60593 

80.83 

1098.7 

680.6 

20.87 

12.49 

419 

.55.0 

0.55095 

82.62 

1203.0 

743.2 

20 .85 

12.49 

439 

60.0. 

0.50515 

84.63 

13 07.. 2 

805.8 

20.84 

12.48 

458 

65.0 

D.46640> 

86.30 

141-1.4 

868.3 

20.83 

12.48 

477 

70.0 

0.43318 

87.84 

1515.5 

930.8 

20 .82 

12.48 

495 

75.0 

0.40439 

89.28 

1619.7 

993.2 

20 .82 

12.48 

512 

80.0 

0.37919 

90.62 

1723.7 

1055.7 

20.81 

12.48 

52,9 

85.0 

0.35695 

91.86 

1827.8 

1118.1 

20.81 

12.48 

545 

90.0 

0.33718 

93.07 

1931.8 

1180.6 

20,81 

12.48 

560 

95.0 

0.31943 

94.20 

2035.9 

1243.0 

20.60 

12,48 

576 

100.0 

0.30357 

95.27 

2139,9 

1305.4 

20 .60 

12.48 

591 
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PROVISIONAL THERHODYNAHIC PROPERTIES OF HELIUM-4 


2.5 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

110.0 

0.27605 

97.25 

2347.9 

120.0 

0.25311 

99.06 

2555.9 

130.0 

0.23369 

100.72 

2763.8 

140.0 

0.21704 

102.26 

2971.7 

150.0 

0.20261 

103.70 

3179.6 

160.0 

0.18997 

105. 04 

3387.6 

170.0 

0.17682 

106.30 

3595.5 

180.0 

0.16891 

107.49 

3803.3 

190.0 

0.16004 

108.61 

4011.2 

200.0 

0.15205 

109.66 

4219.1 

210.0 

0.144B2 

110.69 

4427.0 

220.0 

0.13825 

111.66 

4634.9 

230.0 

0.13225 

112.58 

4642.7 

240.0 

0.12675 

113.47 

5050.6 

250.0 

0.12169 

114.32 

5258.5 

260.0 

0.11702 

115.13 

5466.3 

270.0 

0.11269 

115.92 

5674.2 

260.0 

0.10867 

116.67 

5882.1 

290.0 

0.10493 

117.40 

6089.9 

300.0 

0.10143 

118.11 

6297.8 

310.0 

0.09817 

118.79 

6505.6 

320.0 

0.09510 

119 .45 

6713.5 

330.0 

0.09222 

120.09 

6921.4 

340.0 

0.03951 

120.71 

7129.2 

350.0 

0.08696 

121*31 

7337.1 

360.0 

0.08455 

121.90 

7544.9 

370.0 

0.08226 

122.47 

7752.8 

380.0 

0.08010 

123.02 

7960.6 

390.0 

0.07805 

123.56 

8168.5 

400.0 

0.07610 

124.09 

8376.3 

420.0 

0.07248 

125,10 

8792.1 

440.0 

0.06919 

126.07 

9207.8 

460.0 

0.-06618 

126.99 

9623.5 

480.0- 

0.06343 

127.88 

10039.2 

500.0 

0.06089 

126.72 

10454,9 

550.0 

0.05536 

130.71 

11494,1 

600.0 

0.05075 

132.51 

12533.4 

650.0 

0.04685 

134.18 

13572.7 

700.0 

0.04350 

135.72 

14611.9 

7.50.0. 

0. 04061 

137.15 

15651.2 

800.0 

0.03807 

138.49 

16690.5 

850.0 

0.03583 

139.75 

17729.7 

900.0 

0.03334 

140.94 

18769.0 

950.0 

0.03206 

142.07 

19808.3 

1000.0 

0.03046 

143,13 

20847.5 

1100.0 

0.02769 

145.11 

22926. Q 

1200.0 

0.02536 

146.92 

25004.6 

1300.0 

0.02343 

148.59 

27083.1 

1400.0 

0.02176 

150.13 

29161.6 

1500.0 

0.02031 

151.56 

31240.2 


INTERNAL 

CP 

CV 

SPEED "of 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1430.2 

20.80 

12.48 

619 

1555.0 

20.80 

12,48 

647 

1679.8 

20.79 

12.48 

673 

1804.6 

20.79 

12.48 

698 

1929.3 

20,79 

12.48 

722 

2054.1 

20.79 

12.48 

746 

2178.9 

20.79 

12.48 

769 

2303.6 

20.79 

12.48 

791 

2428.3 

20.79 

12.48 

813 

2553.1 

20.79 

12.47 

834 

2677.8 

20.79 

12.47 

854 

2802.6 

20.79 

12.47 

874 

2927.3 

20.79 

12.47 

894 

3052.0 

20.79 

12.47 

913 

^^176.8 

20.79 

12.47 

932 

3301.5 

20,79 

12,47 

950 

3426.2 

20,79 

12.47 - 

968 

3550.9 

20.79 

12.47 

986 

3675.7 

20.79 

12.47 

1003 

3800.4 

20.79 

12.47 

1020 

3925.1 

20.79 

12.47 

1037 

4049.8 

20.79 

12.47 

1054 

4174.6 

20.79 

12.4-7 

1070 

4299,3 

20.79 

12.47 

1086 

4424.0 

20.79 

12.47 

1102 

4548.7 

20 .79 

12.-47 

111^7 

4673.5 

20.79 

12.47 

1133 

4798,2 

20.79 

12,47 

1148 

4922 ,9 

20.79 

12.47 

1163 

5047.6 

20.79 

12-.47 

1178 

5297.1 

20.79 

12.47 

1207 

5546.5 

20.79 

12.47 

1235- 

5795.9 

20.79 

12.47 

1263 

6045.4 

20 .79 

12.4-7 

1290 

6294.8 

20.79 

12.47 

1316 

6918.4 

2 0.79 

12,47 

1381 

7542.0 

20.79 

12.47 

1442 

8165.6 

20.79 

12.47 

1501 

8789.1 

20.79 

12.47 

1557 

9412.7 

20 .79 

12.47 

1612 

10036.3 

20.79 

12.47 

1665 

10659‘.9 

20.79 

12.47 

1716 

11283.4 

20.79 

12. 47 - 

1766 

11907.0 

20.79 

12.47 

1814 

12530 .6 

20.79 

12.47 

1861 

13777.7 

20 .79 

12.47 

1952 

15024.9 

20.79 

12.47 

2036 

16272.0 

20.79 

12.47 

2122 

17519.2 

20.79 

12.47 

2202 

18766.3 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


3. 0 

atmosphere 

ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

Z»5 

37.69099 

7.64 

23,3 

3.D 

36.94836 

9.19 

27.6 

3.5 

35.94837 

10.74 

32.6 

4.0 

34.63614 

12.31 

38.5 

4.5 

32.83219 

14.02 

45.8 

5.0 

29.95634 

16.13 

55.8 

5.5 

22.01130 

20.68 

60.0 

6.0 

10.96566 

28.90 

126.9 

6.5 

6.35052 

32.49 

149.2 

7.0 

7. 01544 

35.02 

166.3 

7.5 

6.14344 

37.10 

181.4 

6.0 

5.50835 

38. 89 

195.2 

6.5 

5.01618 

40.49 

206.4 

9.0 

4.61909 

41.94 

221.1 

9.5 

4.28946 

43.27 

233.4 

% 

10.0 

4.00997 

44.51 

245. 

11.0 

3.55661 

46.76 

269.1 

12.0 

3.20721 

48.76 

292.1 

13.0 

2.92411 

50.57 

314^7 

14.0 

2.69019 

52.22 

337.0 

15.0 

2.49308 

,53.75 

359.1 

16.0 

2.32436 

55.16 

381.0 

17.0 

2.17808 

56.48 

402.6 

18.0 

2.04990 

57.72 

424.4 

19.0 

1.93653 

58.89 

446.0 

20.0 

1.83547 

59.99 

467.5 

22.0 

1.66288 

62.03 

510.3 

24.0 

1.52071 

63.88 

552.8 

26.0 

1.40142 

65.58 

595.2 

26.0 

1.29982 

67.14 

637,5 

30.0 

1.21218 

68.60 

679,7 

32.0 

1.13577 

69.96 

721.8 

34.0 

1.06854 

71.23 

763,9 

36.0 

1.00892 

72.43 

805.9 

36.0 

0.95566 

73.57 

847.8 

.40.0 

0.90779 

74.64 

889.7 

45.0 

0.80690 

77.11 

994,4 

50.0 

0.72632 

79.31 

1098.8 

55.0 

0.66044 

81.30 

1203.2 

60.0 

0.60556 

63.11 

1307,5 

65.0 

0.55912 

84.78 

1411.7 

70.0 

0.51933 

86.32 

1515,9 

75.0 

0.46483 

67.76 

1620.0 

80.0. 

0.45464 

89.11 

1724.2 

85.0 

0.42799 

90.37 

1828.2 

90.0 

0.40430 

91,56 

1932,3 

95.0 

0.38310 

92.68 

2036.4 

100.0 

0.36402 

93.75 

2140.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

15.2 

7.90 

7.33 

244 

19.3 

9.26 

7.95 

239 

24.1 

10.87 

8.55 

229 

29.7 

12.94 

9.05 

214 

- 36.5' 

16.47 

9.-52 

195, 

45.7 

25.54 

10.07 

169 

66.1 

108.31 

11.15 

130 

99.2 

56.06 

12.11 

122 

112.8 

37.62 

12.22 

133 

123.0 

31.65 

12.27 

142 

131.9 

28.71 

12.30 

150 

140.1 

26.97 

12.33 

157 

147.8 

25.81 

12.36 

164 

155.3 

24,99 

12.38 

171 

162.6 

,24.39 

12.40 

177 

169.7 

23.92 

12,41 

182 

183.6 

23.24 

12.44 

193 

197.3 

22.78 

12.46 

203 

210.7 

22.44 

12.47 

212 

224.0 

22.19 

12.48 

221 

237.1 

22.00 

12.49 

229 

250.2 

21.84 

12.49 

237 

263.2 

21.72 

12.50 

245 

276.1 

21.61 

12.50 

252 

289.0 

21.53 

12.50 

259 

301.9 

21.45 

12.50 

266 

327.5 

21.33 

12.50 

279 

352.9 

21,24 

12.50 

292 

378.3 

21.17 

12.50 

303 

403.7 

21.12 

12.50 

315 

.429.0 

21.08 

12.50 

326 

454.2 

21.04 

12.50 

336 

479.4 

21.01 

12.50 

347 

504.6 

20.98 

12,50 

357 

529.7 

20.96 

12.50 

366 

554.9 

20,94 

12.49 

376 

617.6 

20.91 

12.49 

398 

680.3 

20.68 

12.49 

419 

742.9 

20.87 

12.49 

440 

805.5 

20 .85 

12.49 

459 

868.0 

20.84 

12.49 

478 

930.6 

20.83 

12,48 

495 

993.1 

20.83 

12,48 

513 

1055.5 

20 *62 

12.48 

529 

1118.0 

20.82 

12,48 


1180.4 

20.81 

12.48 

561 

1242.9 

20.81 

12.48 

576 

1305.3 

20.81 

12.48 

591 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
3.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LIT ER 

J/HOL-K 

J/MOL 

110.0 

0.33104 

95.73 

2348.4 

lEO.Q 

0.30354 

97.54 

2556.4 

130. Q 

0.28027 

99.21 

2764.4 

140.0 

0.26031 

100.75 

2972.3 

150.0 

0.24301 

102.18 

3180.3 

160.0 

0.22786 

103.52 

3388.2 

170,0 

0,21449 

104.78 

3596.1 

160.0 

0.20261 

105.97 

3804.0 

190.0 

0.19197 

107.10 

4011.9 

200.0 

0.18239 

106.16 

4219.8 

210.0 

0.17373 

109.18 

4427.6 

220. 0 

0.16585 

110.14 

4635.5 

230.0 

0.15865 

111.07 

4843.4 

240.0 

0.15205 

111.95 

5051,3 

250.0 

0.14598 

112.60 

5259.1 

260.0 

0.14038 

113.62 

5467.0 

270.0 

0.13519 

114.40 

5674.9 

260.0 

0.13037 

115.16 

5882.7 

' 290.0 

0.12588 

115.89 

6090.6 

300.0 

0.12169 

116.59 

6298.5 

310.0 

0.11777 

117.27 

6506.3 

320.0 

0.11410 

117.93 

6714,2 

330.0 

0.11064 

118.57 

6922.0 

340.0 

0.10739 

119.19 

7129;9 

350.0 

0.10433 

119.60 

7337.7 

360.0 

0.10144 

120.38 

7545,6 

370.0 

0.09870 

120.95 

7753.5 

360.0 

0.09610 

121.50 

7961.3 

390.0 

0,09364 

122.04 

8169,2 

400.0 

0. 09131 

122.57 

8377.0 

420.0 

0.08696 

123.59 

8792,7 

4.40.0 

0.08301 

124.55 

9208.4 

460.0 

0.07941 

125.48 

9624.1 

480.0 

0.07610 

126,36 

10039.8 

500.0 

0.07306 

127.21 

10455.5 

550.0 

0.06643 

129.19 

11494.8 

600.0 

0.06089 

131.00 

12534,1 

650.0 

0,05621 

132.65 

13573.3 

700.0 

0.05220 

134.20 

14612.6 

750.0, 

0.04872 

135.64 

15651,8 

600.0 

0.04568 

136.98 

16691.1 

850.0 

0.04299 

138.24 

1773 0.4 

900.0 

0.04061 

139.43 

18769.6 

950.0 

0.03347 

140.55 

19808.9 

1000.0 

D. 03655 

141.62 

20848.1 

1100.0 

0.03323 

143.60 

22926.7 

1200.0 

0.03046 

145,41 

25G05.2 

1300.0 

0.02812 

147.07 

27083.7 

1400.0 

0.02611 

148.61 

29162.2 

1500.0 

0.02437 

150.04 

31240.8 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1430,1 

20.80 

12.48 

62 0 

1555.0 

20.80 

12.48 

647 

1679.8 

20.80 

12.48 

673 

1804.6 

20.79 

12.48 

698 

1929.3 

20.79 

12.48 

723 

2054.1 

20.79 

12.48 

746 

2178.9 

20.79 

12.48 

769 

2303.6 

20.79 

12.48 

791 

2428.4 

20 .79 

12.48 

813 

2553.1 

20 .79 

12,48 

834 

2677.9 

20 .79 

12.48 

854 

2802.6 

20.79 

12.48 

874 

2927,3 

20 .79 

12.48 

894 

3052.1 

20.79 

12.47 

913 

3176.8 

20.79 

12.47 

932 

3301.5 

20.79 

12.47 

950 

3426,3 

20.79 

12.47 

968 

3551.0 

20.79 

12.47 

986 

3675.7 

20.79 

12.47 

1003 

3600.5 

20 .79 

12.47 

1020 

3925.2 

20.79 

12.47 

1037 

4049.9 

20.79 

12.47 

1054 

4174.6 

20.79 

12.47 

1070 

4299’.4 

20.79 

12.47 

1086 

4424.1 

20.79 

12.47 

1102 

4548.8 

20.79 

12.47 

1118 

4673.5 

20 .79 

12.47 

1133 

4798.3 

20.79 

12.47 

1148 

4923,0 

20,79 

12.47 

1163 

5047.7 

20.79 

12.47 

1178 

5297.1 

20.79 

12.47 

1207 

5546.6 

20.79 

12.47 

1235 

5796.0 

20.79 

12,47 

1263 

6045.5 

20.79 

12.47 

1290 

6294.9 

20.79 

12,47 

1317 

6918.5 

20.79 

12.47 

1381 

7542.1 

20.79 

12,47 

1442 

8165.7 

20.79 

12.47 

1501 

8789.3 

20 .79 

12.47 

1557 

9412.8 

20.79 

12,47 

1612 

10036.4 

20,79 

12.47 

1665 

10660.0 

20,79 

12.47 

1716 

11283.6 

20.79 

12.47 

1766 

11907.2 

20.79 

12.47 

1814 

12530.7 

20 .79 

12.47 

1861 

13777.9 

20.79 

12.47 

1952 

15025.1 

20.79 

12.47 

2039 

16272.2 

20.79 

12.47 

2122 

17519,4 

20 .79 

12.47 

2202 

18766.5 

20 ,79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


4.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



M/S 

2.5 

38.13018 

7.55 

25.8 

15,1 

7.69 

7.15 

254 

3.0 

37.43817 

9.07 

29.9 

19.1 

9.03 

7,83 

250 

3.5 

36.52586 

10.57 

34.8 

23.7 

10.51 

8.45 

241 

4.0 

35.36612 

12.08 

40.5 

29.0 

12.26 

8.94 

227 

4.5 

33.84926 

13.66 

47.2 

35.2 

14.86 

9.38 

211 

5.0 

31.70564 

15.45 

55.7 

42 ,9 

19,83 

9.85 

190 

5.5 

28.10613 

17.87 

68.4 

54.0 

34.01 

10.45 

165 

6.0 

20.32857 

22.54 

95.4 

75.5 

72.46 

11.38 

138 

&.5 

13.70931 

27,64 

127.2 

97,7 

52.47 

11.93 

135 

7.0 

10.71640 

30.99 

149.8 

112.0 

39.55 

12.11 

141 

7.5 

9.02733 

33.49 

167.9 

123.0 

33.57 

12.20 

149 

8.0 

7.90535 

35.54 

183.8 

132.5 

30.30 

12.26 

156 

8.5 

7.08670 

37.31 

198.4 

141.2 

28.28 

12.30 

163 

3.0 

6.45326 

36.89 

212.2 

149.4 

26,91 

12.34 

17 0 

9.5 

5.94325 

40.32 

225.4 

157.2 

25,94 

12.36 

176 

10.0 

5.52072 

41.63 

238.2 

164.7 

25,20 

12.39 

182 

11.0 

4.85507 

43.98 

262.8 

179.3 

24*18 

12.42 

193 

12.0 

4.34922 

46.05 

266.6 

193.4 

23.51 

12.46 

203 

13.0 

3.94844 

47.91 

309,9 

207 .2 

23 .04 

12.47 

212 

14*0 

3.62125 

49.61 

332.7 

220.6 

22.68 

12.48 

221 

15.0 

3.34805 

51.16 

355*3 

234.2 

22.41 

12.49 

230 

16.0 

3.11585 

52.60 

377.6 

247.5 

22.20 

12,50 

238 

17.0 

2.91564 

53.94 

399.7 

260 .7 

22.03 

12.50 

245 

18.0 

2.74097 

55.20 

421.7 

273.8 

21.89 

12.51 

253 

19.0 

2.58705 

56.38 

443.5 

286.8 

21.77 

12.51 

260 

20..0 

2.45026 

57.49 

465.2 

299 .8 

21.67 

12.51 

267 

22.0 

2.21744 

59.55 

506.4 

325.6 

21.51 

12.51 

28 0 

24.0 

2.02634 

61.42 

551.3 

351.3 

21.39 

12.51 

293 

26.0 

1.66642 

63.13 

594.0 

376.8 

21,30 

12.51 

305 

26.0 

1.73048 

64.70 

636.5 

402.3 

21.23 

12.51 

316 

30.0 

1.61339 

66.16 

676.9 

427.7 

21.17 

12.51 

327 

.32.0 

1.51142 

67.53 

721.2 

453.0 

21.12 

12.51 

338 

34.0 

1.42179 

68. 81 

763.4 

478.3 

21.08 

12.51 

348 

36.0 

1.34234 

70.01 

805.5 

503.6 

21.05 

12.51 

358 

36.8 

1.27141 

71.15 

647,6 

528 .8 

21.02 

12.50 

368 

40.0 

1.20769 

72.23 

88.9.6 

554.0 

21.00 

12.50 

377 

45.0 

1, 07346 

74.70 

994.4 

616.9 

20.95 

12,50 

399 

50.0 

0.96630 

76.90 

1099.1 

679.7 

20.92 

12.50 

421 

55.0 

0.87871 

78.89 

1203.6 

742.4 

20.89 

12.49 

441 

60.0, 

0.60576 

80.71 

1306.0 

805.0 

20.87 

12.49 

460 

65 .0 

0.74404 

62.38 

1412.4 

867.6 

20.86 

12.49 

479 

70.0 

0.69114 

83.93 

1516.6 

930.2 

20.85 

12.49 

496 

75.0 

0.64528 

85.36 

1620.8 

992.7 

20.84 

12,49 

514 

80.0 

0.60515 

86.71 

1725,0 

1055.2 

20.83 

12.49 

530 

85.0 

0.56973 

87.97 

1829.1 

1117.7 

20.82 

12.49 

546 

90.0 

0.53823 

89.16 

1933.3 

1180.2 

20.82 

12.48 

562 

95.0 

0.51004 

90.29 

2037.3 

12 42-. 7 

20.82 

12.48 

577 

100.0 

0.48466 

91.36 

2141.4 

1305.1 

20.81 

12.48 

592 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 
4.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LIT-ER 

J/MOL-K 

J/HOL 

118*0 

0.44080 

93.34 

2349.5 

120.0 

0.40423 

95.15 

2557.5 

130.0 

0.37327 

96,. 81 

2765.5 

140.0 

0.34671 

98.36 

2973.5 

150.0 

0.32369 

99.79 

3181.5 

160.0 

0.30353 

101.13 

3389.4 

170.0 

0.28574 

102.39 

3597.3 

180.0 

0.26992 

103.58 

3805.3 

190.0 

0.25576 

104.71 

4013.2 

200.0 

0.24301 

105.77 

4221.1 

210.0 

0.23147 

106,79 

4428.9 

220.0 

0.22098 

107.75 

4636.8 

230.0 

0.21140 

108.68 

4844.7 

240.0 

0.20261 

109.56 

5052.6 

250.0 

0.19453 

110.41 

5260,5 

260.0 

0.18707 

111.23 

5468.3 

270.0 

0.18015 

112.01 

5676,2 

280.0 

0.17373 

112.77 

5884.1 

290.0 

0.16776 

113.50 

6091.9 

300.0 

0.16218 

114.20 

6299.8 

310.0 

0.15696 

114.88 

6507.7 

320.0 

0.15206 

115.54 

6715.5 

330.0 

0.14746 

116.18 

6923.4 

340.0 

0.14313 

116,80 

7131.2 

350.0 

0.13905 

117.40 

7339.1 

360.0 

0.13520 

117.99 

7546.9 

370.0 

0.13155 

118.56 

7754.8 

380.0 

0.12809 

119.11 

7962.6 

390.0 

0.12481 

119.65 

8170.5 

400.0 

0.12170 

120.18 

8378.4 

420.0 

0.11591 

121.. 19 

8794,1 

440.0 

0.11065 

122.16 

9209.8 

460.0 

0.10565 

123.08 

9625.5 

480.0 

0.1D144 

123.97 

10041.2 

500.0 

0.09739 

124,82 

10456.9 

550.0 

0.08855 

126.80 

11496,1 

&00.Q 

0.08117 

128.61 

12535,4 

650.0. 

0.07494 

130.27 

13574,6 

700.0 

0.06959 

131.81 

14613.9 

750.0- 

0.06495 

133,25 

15653.1 

800.0 

0.06090 

134.59 

16692.4 

850.0 

0.05732 

135.85 

17731.6 

900.0 

0,05414 

137.03 

16770.9 

950.0 

0.05129 

138.16 

19810.1 

1000.0 

0.04872 

139.22 

20649.4 

1100.0 

0.04430 

141.21 

22327.9 

1200.0 

0.04061 

143.01 

25006.4 

1300.0 

0.03749 

144.68 

27084.9 

1400.0 

0.Q3481 

146.22 

29163,4 

1500.0 

0.03249 

147,65 

31242. 8 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

1430.0 

20.81 

12.48 

620 

1554.9 

20.80 

12.48 

646 

1679.7 

20.80 

12.48 

674 

1804.5 

20.80 

12.48 

699 

1929.3 

20.79 

12.48 

723 

2054.1 

20.79 

12.48 

747 

2178.9 

20.79 

12.48 

770 

2303 .6 

20.79 

12.48 

792 

2428.4 

20.79 

12.48 

813 

2553 .2 

20 .79 

12.48 

834 

2677.9 

20.79 

12.48 

855 

2802.7 

20,79 

12.46 

875 

2927.4 

20,79 

12.48 

894 

3052.2 

20.79 

12.48 

914 

3176.9 

20.79 

12,48 

932 

3301.7 

20,79 

12.48 

951 

3426.4 

20.79 

12.48 

969 

3551.1 

20.79 

12.48 

986 

3675,9 

20.79 

12,48 

1004 

3800 .6 

20.79 

12.48 

1021 

3925.3 

20.79 

12.48 

1038 

4050.1 

20.79 

12.48 

1054 

4174 .8 

20 ,79 

12.46 - 

1071 

4299 .5 

20.79 

12.47 

1087 

4424,2 

20,79 

12.47 

1102 

4549.0 

20.79 

12.47 

1118 

4673.7 

20.79 

12.47 

1133 

4798 .4 

‘20.79 

12.47 

1146 

4923.2 

20.79 

12.47 

1163 

5047 ,9 

20.79 

12.47 

1178 

5297.3 

20.79 

12.47 

1207 

5546.8 

'20.79 

12.47 

1236 

5796.2 

20.79 

12.47 

1263 

6045.7 

20.79 

12.47 

1290 

6296.1 

20.79 

12.47 

1317 

6918.7 

20.79 

12.47 

1381 

7542.3 

20.79 

12.47 

1442 

8165.9 

20.79 

12.47 

1501 

8789.5 

20.79 

12.47 

1558 

9413.1 

20.79 

12.47 

1612 

10036,7 

20.79 

12.47 

1665 

10660.3 

■2 0.79 

12.47 

1716 

11283.9 

20,79 

12.47 

1766 

11907 .5 

20.79 

12,47 

1814 

12531.0 

20.79 

12‘.47 

1661 

13778,2 

2,0.79 

12,47 

1952 

15025.4 

20.79 

12.47 

2039 

16272.5 

20.79 

12.47 

2122 

17519.7 

20.79 

12.47 

2202 

18766.9 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


5.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL /LITER 

J/MOL-K 

J/MOL 

2.5 

38.53574 

7.48 

28.2 

3.0 

37.88460 

8,96 

32.3 

- 3.5 

37.04119 

10.42 

37.0 

. 4.0 

35.99326 

11.89 

42.5 

. 4.5 

34.66961 

13.38 

46.9 

- 5,0 

32.91410 

15.00 

• 56.6 

- 5.5 

30.36592 

16.93 

66.7 

6.0 

26.07653 

19.69 

82.6 

6.5 

19,71318 

23,79 

108.3 

7,0 

15,09455 

27,53 

133.5 

7.5 

12.36361 

30.40 

154.3 

B.O 

10.60367 

32.71 

172.2 

B.5 

9.36588 

34. 66 

188.3 

9.0 

8.43753 

36.37 

203.2 

9.5 

7.70846 

37.89 

217.3 

10.0 

7,11625 

39.28 

230.8 

11.0 

6.20346 

41.74 

256.6 

12.0 

5.52471 

43,89 

281.3 

13.0 

4.99507 

45.80 

305.2 

14.0 

4,56748 

47.53 

328.6 

15.0 

4.21342 

49.12 

351.6 

16.0 

3.91445 

50.58 

374.2 

17.0 

3.65800 

51.95 

396.7 

18.0 

3.43518 

53.22 

418.9 

19.0 

3.23950 

54.41 

441.0 

20.0 

3. 06608 

55.54 

463.0 

22.0 

2.77186 

57.61 

506.5 

24.0 

2.53119 

59.49 

549.7 

26.0 

2.33028 

61.21 

592.7 

26.0 

2.15980 

62.80 

635.5 

30.0 

2.01317 

64,27 

678.1 

32.0 

1.88561 

65.64 

720.5 

34.0 

1.77358 

66.92 

762.9 

36*0 

1,67434 

68.13 

805.1 

38.0 

1.58579 

69.27 

847.3 

40.0 

1.SQ627 

70.35 

889.5 

45.0 

1.33885 

72.82 

' 994.5 

50.0 

1.20524 

75.03 

1099.4 

55.0 

1.0960'8 

77'. 03 

1204.0 

60.0- 

1.00516 

78.85 

1308.6 

65.0 

0.92825 

80.52 

1413,0 

70.0 

0.66232 

82.07 

1517.3 

-75.0 

0,80517 

83.51 

1621.6 

.80.0 

0.75515 

84.85 

1725.8 

85.0 

0.71100 

66.11 

1830.0 

90.0 

0.67174 

87V3G 

1934.2 

95.0 

0.63660 

88.43 

2038.3 

100.0 

0.60496 

89.50 

2142,4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

15.1 

7.50 

6.99 

264 

18.9 

8.83 

7.71 

260 

23.4 

10.22 

8.36 

251 

28.5 

11.76 

a. 85 

239 

34.3 

13.85' 

9.27 

225 

41.2 

17.28 

9.71 

207 

50.1 

24.27 

10.19 

186 

63,2 

41.96 

10.81 

163 

62.6 

54.77 

11,50 

148 

99.9 

45.54 

11.88 

147 

113.3 

38.23 

12. 06 

152 

124.4 

33.71 

12.16 

158 

134.2 

30.84 

12.23 

164 

143.2 

28.91 

12.29 

170 

151.6 

27,54 

12.33 

177 

159,6 

26.53 

12.36 

182 

174.9 

25,15 

12.41 

193 

189.6 

24.25 

12.44 

204 

203.8 

23.63 

12.47 

213 

217.6 

23.17 

12.48 

222 

231.3 

22.83 

12.49 

231 

244.8 

22,55 

12.50 

239 

258.2 

22.34 

12.51 

246 

271.4 

22.16 

12.51 

254 

284.6 

22.01 

12.52 

261 

297.7 

21.89 

12.52 

268 

323.7 

21.69 

12,52 

261 

349.6 

21.54 

12.52 

294 

375.3 

21,43 

12.52 

306 

400.9 

21.34 

12.52 

317 

426.4 

21.26 

12.52 

328 

451,8 

21.20 

12.52 - 

339. 

477.2 

21,15 

12.51 

349 

502.5 

21.11 

12.51 

359 

527.6 

21.08 

12.51 

369 

553.1 

21.05 

12.51 

378 

616.1 

20.99' 

12.51 

401 

679.0 

20.95 

12.50 

422 

741.8, 

20.92 

12.50 

442 

804.^ 

20.89 

12.50 

461 

867.^ 

20.88 

12.49 

480 

929.8 

20*86 

12.49 

497 

992^4 

20.85 

12.49 

515 

1054.9 

20.84 

12.49 

531 

1117.5 

20.83 

12.49 

547 

1180.0 

20.83 

12.49 

563 

1242.5 

20.82 

12.49 

578 

1305.0 

20.82 

12,49 

593 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


5.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL /LITER 

J/MOL-K 

J/MOL 

110.0 

0.55028 

91.48 

2350.6 

120.0 

0.50467 

93.29 

2558.7 

130.0 

0.46605 

94.96 

2766.7 

140.0 

0.43293 

96.50 

2974.7 

150.0 

0.40421 

97.93 

3182.7 

160.0 

0.379D6 

99.28 

3390.7 

170.0 

0.35686 

100.54 

3598.6 

160.0 

0.33712 

101.73 

3806.5 

190. Q 

0.31945 

102.85 

4014.4 

200.0 

0.30353 

103.92 

4222.3 

210.0 

0.28913 

104.93 

4430.2 

220.0 

0.27604 

105.90 

4638.1 

230.0 

0.26408 

106.82 

4646.0 

240.0 

0.25311 

107.71 

5053.9 

250.0 

0.24302 

108.56 

5261.8 

260.0 

0.23370 

109.37 

5469.7 

270.0 

0.22507 

110.16 

5677.5 

280.0 

0.21705 

110.91 

5685.4 

290.0 

0.20959 

111.64 

6093.3 

300.0 

0.20262 

112.35 

6301.1 

310 .0 

0.19610 

113.03 

6509.0 

320.0 

0.18999 

113.69 

6716.8 

330.0 

0.18425 

114.33 

6924.7 

340.0 

0.17884 

114.95 

7132.6 

350.0 

0.17374 

115.55 

7340.4 

360.0 

0.16893 

116.13 

7548.3 

370.0 

0.16437 

116.70 

7756.1 

360*0 

0.16006 

117.26 

7964.0 

390.0 

0.15596 

117.80 

8171.8 

400.0 

0.15207 

118.32 

8379.7 

420.0 

0.14484 

119.34 

8795.4 

440*0 

0.13827 

120.31 

9211.1 

460.0 

0.13227 

121.23 

3626.8 

460.0 

0.12677 

122.11 

10042.5 

500*0 

0.12170 

122.96 

10458.2 

550.0 

0.11066 

124,94 

11497.4 

600*0 

0.10145 

126.75 

12536.7 

650.0 

0.09365 

128*42 

13575,9 

700.0 

0.06697 

129.96 

14615.2 

750.0. 

0.08118 

131.39 

15654.4 

800.0 

0.07611 

132.73 

16693.7 

850. 0 

0.07164 

133.99 

17732.9 

900.0 

0.06766 

135.18 

18772.1 

950.0 

0.06410 

136.30 

19811.4 

1000.0 

0.06090 

137.37 

20850.6 

1100. 0 

0.05537 

139.35 

22929.1 

1200.0 

0.05076 

141.16 

25007.6 

1300.0 

0.04685 

142.82 

27086.1 

1400.0 

0.04351 

144.36 

29164.6 

1500.0 

0.04061 

145.80 

31243.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



H/S 

1429,9 

20.81 

12.48 

621 

1554.8 

20,81 

12.48 

648 

1679.6 

20.80 

12.48 

675 

1804.5 

20.80 

12.48 

700 

1929.3 

20.80 

12.48 

724 

2054.1 

20.80 

12,48 

748 

2178.9 

20.79 

12.48 

77 0 

2303.7 

20.79 

12.48 

793 

2428.4 

20.79 

12.48 

814 

2553.2 

20.79 

12.48 

835 

2678.0 

20.79 

12.48 

855 

2802.7 

20.79 

12.48 

875 

2927,5 

20 .79 

12.48 

895 

3052.3 

20.79 

12.48 

914 

3177.0 

20.79 

12.48 

933 

3301.8 

20.79 

12.48 

951 

3426.5 

20.79 

12.48 

969 

3551.2 

20.79 

12.48 

987 

3676.0 

20.79 

12.48 

1004 

3800 .7 

20.79 

12.48 

1021 

3925.5 

20.79 

12.48 

1038 

4050 .2 

20.79 

12.48 

1055 

4174.9 

20.79 

12.48 

1071 

4299.7 

20.79 

12.48 

1087 

4424.4 

20.79 

12.48 

1103 

4549.1 

20.79 

12,48 

1118 

4673.9 

20,79 

12.48 

1134 

4796,6 

20.79 

12.48 

1149 

4923.3 

20.79 

12.48 

1164 

5048 .1 

20.79 

12.48 

1179 

5297.5 

20.79 

12.48 

1208 

5547.0 

20.79 

12.48 

1236 

5796,4 

20,79 

12.47 

1264 

6045.9 

20.79 

12,47 

1291 

6295.3 

20.79 

12.47 

1317 

6918.9 

20,79 

12.47 

1381 

7542.5 

20.79 

12.47 

1443 

8166.1 

20.79 

12.47 

1501 

8789.7 

20,79 

12,47 

1558 

9413.4 

20.79 

12.47 

1612 

10036.9 

20.79 

12.47 

1665 

10660 .5 

20.79 

12.47 

1716 

11284.1 

20,79 

12.47 ' 

1766 

11907.7 

20.79 

12.47 

1814 

12531.3 

20.79 

12.47 - 

1861 

13778,5 

20.79 

12.47 

1952 

15025.7 

20.79 

12.47 

2039 

16272.9 

20.79 

12.47 

2122 

17520.0 

20.79 

12.47 

2202 

18767.2 

20.79 

12,47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
6,0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/HOL 

J/MOL-K 

J/MOL-I 

2.5 

38.91345 

7.41 

30.7 

15.0 

7.33 

6.84 

3.0 

38.29598 

8.86 

34.6 

18.8 

8.66 

7.62 

3.5 

37.50835 

10.29 

39.3 

23.1 

9.99 

8.28 

4.0 

36.54740 

11.71 

44.6 

28.0 

11.37 

8.77 

4.5 

35.36398 

13.15 

50.7 

33.6 

13.14 

9.19 

5.0 

33.85653 

14.66 

57.9 

40.0 

15.77 

9.60 

5.5 

31.82423 

16.35 

66.6 

47.7 

20.32 

10.03 

6.0 

28.84192 

18.46 

79.0 

57.9 

29.43 

10.53 

6.5 

24.30234 

21.40 

97.4 

72.4 

44.03 

11.11 

7.0 

19.38282 

24.84 

120.6 

89.2 

45.97 

11.60 

7.5 

15.85643 

27.83 

142.2 

103.9 

40 .67 

11.88 

8.0 

13.47349 

30.30 

161.4 

116.3 

36.20 

12.05 

8.5 

11.78794 

32.40 

178.6 

127.1 

32.99 

12.15 

9.0 

10.53412 

34.21 

194.5 

136.8 

30.70 

12.23 

3.5 

9.56114 

35. 83 

209.5 

145.9 

29.04 

12.28 

10.0 

8.78027 

37.28 

223.6 

154.4 

27.79 

12.33 

11.0 

7.59497 

39.85 

250.5 

170.5 

26.08 

12.39 

12.0 

6.72831 

42.06 

276.0 

185.6 

24.97 

12.43 

13.0 

6.06048 

44.03 

300.6 

200 .3 

24.21 

12.46 

14.0 

5.52643 

45.80 

324.5 

214.5 

23.65 

12.48 

15.0 

5.06745 

47.42 

347.9 

228.4 

23.23 

12.50 

16.0 

4.71690 

48.91 

371.0 

242.1 

22.90 

12.51 

17.0 

4.40422 

50.29 

393.7 

255.7 

22.64 

12.52 

18.0 

4.13182 

51.58 

416.3 

269.1 

22.42 

12.52 

19.0 

3.69333 

52.78 

438.6 

282.4 

22.25 

12.53 

20.0 

3.68251 

53.92 

460.8 

295.7 

22.10 

12.53 

^2.0 

3.32590 

56.02 

504.7 

321.9 

21.86 

12.53 

24.0 

3.03510 

57. 91 

548.2 

347 .9 

21.68 

12.53 

26.0 

2.79289 

59.64 

591.5 

373.8 

21.55 

12.53 

28.0 

2.58772 

61.23 

634.4 

399.5 

21.44 

12.53 

30.0 

2.41149 

62.71 

677.2 

425.1 

21.35 

12.53 

32.0 

2.25833 

64. 08 

719.9 

450 .7 

21.28 

12.53 

34.0 

2.12391 

65.37 

762.4 

476.1 

21.22 

12.52 

36.0 

2.00492 

66.58 

804.8 

501.5 

21.18 

12.52 

38.0 

1.89881 

67.73 

847.1 

526.9 

21.13 

12.52 

40.0 

1.80355 

68.81 

889.3 

552.2 

21.10 

12.52 

45.0 

1.60308 

71.29 

994.6 

615.4 

21.03 

12.51 

50.0 

1.44317 

73.50 

1099.6 

678.4 

20 .98 

12.51 

55.0 

1.31254 

75.50 

1204.4 

741 .2 

20 .94 

12.50 

60.0. 

1.20377 

77.32 

1309.1 

804.0 

20.92 

12.50 

65.0 

1.11175 

79.00 

1413.6 

866.8 

20.89 

12.50 

70.0 

1.03288 

80.54 

1518.0 

929.4 

20.88 

12.50 

75.0 

0.96450 

81.98 

1622.4 

992.1 

20.86 

12.50 

80.0 

0,90466 

83.33 

1726.7 

1054.6 

20.85 

12.49 

85.0 

0.85183 

84.59 

1830.9 

1117.2 

20 .84 

12.49 

90.0 

0.60485 

85.79 

1935.1 

1179.7 

20.84 

12.49 

95.0 

0.76279 

86.91 

2039.3' 

1242.3 

20.83 

12.49 

100.0 

-0.72492 

87.98 

2143.4 

1304.8 

20.83 

12.49 


SPEED OF 
SOUND 
M/S 
272 
270 
261 
250 
237 
221 
203 

183 
165 

158 

159 
162 
167 
173 
17 8 

184 
194 ' 
205 
214 
223 
232 
240 
247 
255 
262 

269 

282 

295 

307 

318 

329 

340 

350 

360 

370 

379 

402 

423 

443 

462 

481 

498 

515 

532 

548 

564 

579 

594 
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PROVISIONAL THERHODYNAMIC PROPERTIES OF HELIUH-4 


6.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

110*0 

0.65947 

89,97 

2351.6 

lao.o 

0.6048? 

91.78 

2559.8 

130.0 

0.55863 

93.44 

2767,9 

140*0 

0,51897 

94,98 

2976.9 

150.0 

0.48457 

96,42 

3163.9 

160.0 

0.45445 

97.76 

3391.9 

170.0 

0.42786 

99.02 

3599.9 

180.0 

0.40421 

100.21 

3807.8 

19 0.0 

0.38304 

101.33 

4015.7 

200.0 

0.36397 

102.40 

4223.6 

210.0 

0.34672 

103.42 

4431.5 

220.0 

0.33102 

104.38 

4639.4 

230.0 

D. 31669 

105.31 

4847.3 

240.0 

0.30355 

106.19 

5055.2 

250.0 

0.29145 

107.04 

5263.1 

260.0 

0.26028 

107.86 

5471,0 

270.0 

0.26994 

108.64 

5678,9 

280.0 

0.26033 

109.40 

5886.7 

290.0 

0.25138 

110.13 

6094.6 

300.0 

0.24303 

110.83 

6302.5 

310.0 

0.23522 

111.61 

6510.3 

320.0 

0.22789 

112.17 

6718.2 

330.0 

0.22100 

112.81 

6926.0 

340.0 

0.21452 

113.43 

7133.9 

350.0 

0.20841 

114.03 

7341.8 

360.0 

0.20263 

114.62 

7549.6 

370.0 

0.19717 

115.19 

7757.5 

380.0 

0.19200 

115.74 

7965.3 

390.0 

0*18708 

116.28 

8173,2 

400.0 

0.16242 

116.81 

'8381.0 

420.0 

0.17375 

117.82 

8796,7 

440.0 

0.16587 

118.79 

9212.4 

460.0 

0.15867 

119.71 

9628.1 

480.0 

0.15208 

120.60 

10043.8 

500.0 

0.14601 

121.45 

10459.5 

550.0 

0.13275 

123.43 

11498.6 

600.0 

0.12171 

125.24 

12538.0 

650.0 

0.11236 

126.90 

13577.2 

700.0 

0.10435 

128.44 

14616.5 

750.0- 

0.09740 

129.87 

15655.7 

800.0 

0.09132 

131.22 

16694.9 

850.0 

0.08595 

132.48 

17734.2 

900.0 

0.08118 

133.66 

18773.4 

950.0 

0.07691 

134.79 

19812.6 

1000.0 

0.07307 

135.85 

20851.9 

1100*0 

0.06643 

137.84 

22930.4 

1200.0 

0.06090 

139.64 

25008.8 

1300.0 

0.05622 

141,31 

27087.3 

1400.0 

0.05221 

142.65 

29165.8 

1500.0 

0.04873 

144,28 

31244.3 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1429.7 

20.82 

12.49 

622 

1554,7 

20.61 

12.49 

649 

1679.6 

20.81 

12.48 

675 

1804.4 

20.80 

12,48 

701 

1929.3 

20.80 

12.48 

725 

2054.1 

20.80 

12.48 

748 

2178,9 

20.80 

12.48 

771 

2303.7 

20,79 

12.48 

793 

2428.5 

20,79 

12.46 

815 

2553.3 

20,79 

12.48 

836 

2678 .0 

20.79 

12.48 

856 

2802.8 

20.79 

12.46 

876 

2927.6 

20.79 

12.48 

896 

3052.3 

20.79 

12.48 

915 

3177,1 

20.79 

12.48 

933 

3301.9 

20.79 

12.46 

952 

3426.6 

20.79 

12.48 

970 

3551.4 

20.79 

12.48 

987 

3676.1 

20.79 

12*48 

1005 

3800.9 

20,79 

12.48 

1022 

3925,6 

20.79 

12.48 

1039 

4050.3 

20 .79 

12.48 

1055 

4175.1 

20.79 

12.48 

1071 

4299.8 

20.79 

12.48 

1087 

4424.6 

20.79 

12.48 

1103 

4549.3 

20.79 

12.48 

1119 

4674.0 

20.79 

12.48 

1134 

4798.8 

20.79 

12.48 

1149 

4923.5 

20.79 

12.48 

1164 

5048.2 

20.79 

12.48 

1179 

5297.7 

20.79 

12,48 

1208 

5547.1 

20.79 

12.48 

1236 

5796.6 

20.79 

12.48 

1264 

6046.1 

20.79 

12.48 

1291 

6295.5 

20,79 

12.48 

1317 

6919.1 

20.78 

12.48 

1382 

7542.8 

20.78 

12.47 

1443 

8166.4 

20.78 

12.47 

1502 

8790.0 

20.78 

12.47. 

1558 

9413.6 

20.78 

12.47 

1613 

10037.2 

20.78 

12.47 

1665 

1Q66Q.8 

20,78 

12.47 

1717 

11284.4 

20.78 

12.47 

1786 

11908.0 

20.79 

12.47 

1815 

12531.6 

20.79 

12.47 

1862 

13778.8 

2 0.79 

12.47 

1952 

15026.0 

20.79 

12.47 

2039 

16273.2 

20.79 

12.47 

2122 

17520 ,4 

20.79 

12.47 

2202 

18767.6 

20.79 

12.47 

2279 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


7.0 ATMOSPHERE ISOBAR 


.TEHP 

DENSITY 

ENTROPY 

ENTHALPY 

. K 

MOL/LITER 

J/HOL-K 

J/MOL 

. 2*5 

39.26768 

7.34 

33.1 

. 3.0 

38.67838 

8.76 

37.0 

3.5 

37.93693 

10.17 

41.6 

. 4.0 

37.04595 

11.56 

46.8 

4.5 

35.96991 

12.95 

52.7 

5.0 

34.63752 

14.38 

59.5 

5.5 

32.92122 

15.93 

67.6 

. 6.0 

30.58602 

17.74 

78.0 

6.5 

27.25718 

20.02 

92.3 

7.0 

23.00907 

22.68 

111.6 

7.5 

19*16681 

25.77 

132.5 

d.O 

16*32246 

28.29 

152.1 

8.5 

14.24327 

30.46 

17 0.0 

9.0 

12.67782 

32.35 

186.6 

9.5 

11.46030 

34. 04 

202.1 

10.0 

10.48557 

35.55 

216.9 

11.0 

9.01597 

38.20 

244.7 

12.0 

7.95222 

40.49 

270.9 

13.0 

7.13981 

42.50 

296.1 

14.0 

6.49488 

44.31 

320.5 

15.0 

5.96791 

45.96 

344.4 

16.0 

5.52760 

47.47 

367.6 

17.0 

5.15312 

48.87 

390.9 

18.0 

4.83001 

50.17 

413.7 

19.0 

4.54788 

51.39 

436.2 

20.0 

4.29904 

52.54 

458.6 

22.0 

3.87925 

54.65 

502.9 

24.0 

3.53788 

56.56 

546.8 

26.0 

3.25415 

58.30 

590.3 

26.0 

3.01418 

59.90 

633.5 

30.0 

2.80830 

61.30 

676,4 

32.0 

2.62955 

62.77 

719.2 

34.0 

2.47278 

64. 06 

761.9 

36.0 

2.33409 

65.27 

804.4 

38.0 

2.21046 

66.42 

846*8 

40.0 

2.09952 

67.51 

889.2 

45.0 

1.B6615 

69.99 

994.7 

50.0 

1.68008 

72.21 

1099.9 

55.0 

1.52812 

74.21 

1204.8 

60.0 

1.40159 

76.03 

1309.6 

65.0' 

1.29456 

77.71 

1414.2 

70.0 

1.20282 

79.26 

1518.7 

75.0 

1.12328 

80.70 

1623.2 

80.0 

1.05366 

82. 05 

1727.5 

85.0 

0.99220 

83.31 

1831.8 

90.0 

0.93754 

84.50 

1936.1 

95.0 

0.88861 

85.63 

2040.3 

100.0 

0.84455 

86.70 

2144.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

15,0 

7.17 

6.70 

281 

18.7 

8.51 

7.53 

278 

22.9 

9.79 

8. 21 

271 

27.6 

11.07 

8.70 

260 

33.0 

12.61 

9.11 

248 

39.0 

14.76 

9.51 

234 

46.1 

18.12 

9.91 

218 

54.8 

23.94 

10.35 

200 

66.3 

33.84 

10.84 

183 

80.8 

41.94 

11.33 

171 

95,5 

40,81 

11.69 

168 

108.6 

37.35 

11.92 

169 

120.2 

34.36 

12.06 

172 

130.6 

32.04 

12.16 

176 

140.2 

30.25 

12.24 

181 

149.2 

28.87 

12.29 

186 

166.0 

26.92 

12.37 

196 

181,7 

25.64 

12.42 

206 

196.8 

24.75 

12.46 

215 

211.3 

24.10 

12.48 

224 

225.5 

23.61 

12.50 

233 

239.5 

23.23 

12.51 

2A1 

253.2 

22.93 

12.52 

249 

266.8 

22.68 

12.53 

256 

260.3 

22.47 

12.53 

263 

293.6 

22.30 

12.54 

270 

320.1 

22.03 

12.54 

284 

346.3 

21.82 

12,54 

296 

372.3 

21.67 

12.54 

308 

398.1 

21.54 

12.54 

320 

423,9 

21.44 

12.54 

331 

449.5 

21.36 

12.53 

341 

475.1 

21.29 

12.63 

351 

500.5 

21.24 

12.53 

361 

526.0 

21.19 

12,53 

371 

551.3 

21.15 

12.52 

380 

614.6 

21.07 

12.52 

403 

677.7 

21.01 

12.51 

424 

740.7 

20.97 

12.51 

444 

803.5 

20.94 

12.51 

463 

866.3 

20.91 

12.50 

482 

929.0 

20.89 

12.50 

499 

991.7 

20.88 

12.50 

516 

1054.3 

20.86 

12.60 

533 

1116.9 

20.85 

12.50 

549 

1179.5 

20.85 

12.49 

565 

1242.1 

20.84 

12.49 

580 

1304.6 

20.63 

12,49 

594 


154 



PROVISIONAL THERMODYNAMIC PROPERTIES <OF HELIUM.-4 


7.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

' J/MOL-K 

J/MOL 

110.0 

0.76837 

88.68 

2352.7 

120.0 

0.70483 

90.49 

2560.9 

130.0 

0.65100 

92.16 

2769. D 

140.0 

0.60483 

93.70 

2977.1 

150.0 

0.56477 

95.14 

3165.1 

160.0 

0.52970 

96.48 

3393.1 

170.0 

0.49873 

97.74 

3601.1 

180.0 

0.47119 

98.93 

3809.1 

190.0 

0.44653 

100.05 

4017.0 

200.0 

0.42432 

101.12 

4224.9 

210.0 

0.40422 

102.13 

4432.8 

220.0 

0.38594 

103.10 

464 0*6 

230.0 

0.36924 

104.03 

4846.6 

240.0 

0.35392 

104.91 

5056.5 

250.0 

0.33983 

105.76 

5264.4 

260.0 

0*32681 

106.57 

5472.3 

270 .0 

0.31476 

107.36 

5680.2 

280.0 

0.30356 

108.11 

5666.1 

290.0 

0.29313 

108.84 

6095.9 

300.0 

0.28340 

109.55 

6303.8 

310.0 

0.27429 

110.23 

6511.7 

320.0 

0.26575 

110.89 

6719.5 

330*0 

0.25772 

111.53 

6927.4 

340.0 

0.25017 

112.15 

7135.2 

350.0 

0.24304 

112.75 

7343.1 

360.0 

0.23631 

113.34 

7551.0 

370.0 

0.22995 

113.91 

7758.8 

380.0 

0.22391 

114. 46 

7966.7 

390.0 

0.21819 

115.00 

817 4.5 

400.0 

0.21275 

115.53 

8382.4 

420.0 

0.20264 

116.54 

8798.1 

440.0 

0.19346 

117.51 

9213.8 

460.0 

0.18507 

118.43 

9629.5 

480.0 

0.17737 

119*32 

10045.2 

500.0 

0.17029 

120.17 

10460.8 

5.50.0 

0.15484 

122.15 

11500.1 

600.0 

0.14196 

123.96 

12539.3 

650.0 

0.13106 

125.62 

13578.5 

700.0 

0.12171 

127.16 

14617.8 

7.50.0- 

0.11361 

128.59 

15657.0 

SQQ.O 

0.10652 

129.93 

16696.2 

850.0 

0.10026 

131.20 

17735.4 

900.0 

0.09470 

132.38 

18774.7 

9.50.0 

0.08972 

133.51 

19813.9 

1000*0 

0.08524 

134.57 

20853.1 

1100.0 

0.07,75 0 

136,55 

22931.6 

1200.0 

0.07105 

138.36 

25010.1 

1300.0 

0.06558 

140. 03 

27088.5 

1400.0 

0.06090 

141.57 

29167.0 

1500.0 

0.05685 

143.00 

31245.5 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1429.6 

20.82 

12.49 

623 

1554.6 

20 .82 

12.49 

650 

1679.5 

20 ,81 

12.49 

676- 

1804.4 

20.81 

12.49 

701 

1929.2 

20.80 

12.48 

725 

2054.1 

20.80 

12.48 

749 

2178.9 

20.80 

12.48 

772 

2303.7 

20,80 

12.48 

794 

2428.5 

20.79 

12,48 

815 

2553.3 

20.79 

12.48 

836 

2678.1 

20.79 

12.48 

857 

2802.9 

20.79 

12.48 

877 

2927.7 

20.79 

12.48 

896 

3052.4 

20.79 

12.48 

915 

3177.2 

20 .79 

12.48 

934 

3302.0 

20.79 

12.48 

952 

3426.7 

20,79 

12,48 

970 

3551.5 

20 .79 

12.48 

988 

3676.2 

20.79 

12.48 

1005 

3801.0 

20.79 

12.48 

1022 

3925,7 

20 .79 

12.48 

1039 

4050. 5 

20.79 

12.48 

1056 

4175.2 

20.79 

12.48 

1072 

4300.0 

20.79 

12.48 

1086 

4424.7 

20.79 

12.48 

1104 

4549.4 

20.79 

12.48 

1119 

4674.2 

20 .79 

12.48 

1134 

4798,9 

20.79 

12.48 

1150 

4923.7 

20 .79 

12.48 

1165 

5048.4 

20.79 

12.48 

1179 

5297.9 

20,79 

12.48 

120 8 

5547.3 

.20.79 

12.48 

1237 

5796.8 

20.79 

12.48 

1264 

6046.3 

20.78 

12.48 

1291 

6295.7 

20.78 

12.48 

1318 

6919.4 

20.78 

12.48 

1382 

7543.0 

20.78 

12*48 

1443 

61&6.6 

20,7*8 

12.48* 

1502 

8790.2 

20.78 

12,48 

1550 

9413.9 

20.78 

12.47 

1613 

10037.5 

20.78 

12.47 

1666- 

10661.1 

20.78 

12.47 

1717 

11284.7 

<20.78 

12.47 

1766 

11908.3 

20.78 

12.47 

1815 

12531.9 

20.78 

12.47 

1862 

13779, 1 

20.78 

12. 47' 

1952 

15026.3 

20.78 

12.47 

2039 

16273.5 

20.79 

12.47 

2122 

17520.7 

20.79 

12.47 

2202 

18767.9 

20.79 

12.47 

2279 
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PROVISIONAL THERMOOYNAHIC PROPERTIES OF HELIUM-4 
8.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/ LITER 

J/MOL-K 

J/HOL 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 





J/MOL 



M/S 

2.5 

39.60160 

7.28 

35.5 

15.0 

7.03 

6.57 

289 

3.0 

39.03636 

8.66 

39.3 

18.6 

6.38 

7.44 

287 

3.5 

38.33383 

10.06 

43.8 

22.7 

9.63 

8.15 

279 

4.0 

37.50056 

11.43 

49.0 

27.3 

10.82 

8.65 

270 

4.5 

36.50989 

12.78 

54.7 

32.5 

12.19 

9.05 

258 

5.0 

35.30900 

14.15 

61.2 

38.3 

14.02 

9.43 

245 

5.5 

33.80965 

15.60 

68.9 

44,9 

16.69 

9.82 

230 

6.0 

31.86422 

17.22 

78.2 

52.7 

20 .89 

10.22 

214 

6.5 

29.24318 

19.14 

90.2 

62.5 

27.68 

10.66 

198 

7.0 

25.80124 

21.50 

106.1 

74,7 

35.96 

11.11 

185 

7.5 

22.10764 

24.13 

125.2 

86.5 

39.10 

11.50 

178 

8.0 

19.00984 

26.61 

144.4 

101.8 

37.43 

11.78 

177 

8.5 

16.63055 

28.81 

162.5 

113.8 

34.99 

11.96 

178 

9.0 

14.79893 

30.75 

179.6 

124.7 

32.85 

12.09 

181 

9.5 

d3. 35840 

32.48 

195.5 

134.8 , 

31.10 

12.18 

185 

10.0 

12.19924 

34.03 

210.6 

144.2 

29.70 

12.25 

190 

11.0 

10.44950 

36.76 

239.2 

161.7 

27.63 

12.35 

199 

12.0 

9.18683 

39.10 

266.1 

177.3 

26.24 

12.41 

206 

13.0 

8.22714 

41.16 

291.8 

193.3 

25.25 

12.45 

217 

14.0 

7.46899 

43.00 

316.7 

208.2 

24.53 

12.48 

226 

15.0 

6.85216 

44.68 

341.0 

222.7 

23.98 

12.50 

234 

16.0 

6.33869 

46.21 

364.7 

236.8 

23.55 

12.52 

242 

17.0 

5.90336 

47.63 

388.1 

250.8 

23.20 

12.53 

250 

18.0 

5.52876 

48.94 

411.1 

264.5 

22.92 

12.54 

257 

19.0 

5.20240 

50.18 

433.9 

278,1 

22.69 

12.54 

265 

20.0 

4.91510 

51.34 

456.5 

291.6 

22.50 

12.55 

272 

22.0 

■ 4.43157 

53.46 

501.2 

318,3 

22.19 

12.55 

285 

24.0 

4.03932 

55.39 

545.3 

344.7 

21.96 

12.55 

297 

.26.0 

3.71392 

57.14 

589.1 

370.8 

21.78 

12,55 

309 

28.0 

3.43908 

58.74 

632.5 

396.8 

21.64 

12.55 

321 

30.0 

3.20356 

60.23 

675.7 

422.6 

21.53 

12.54 

332 

.32.0 

2.99924 

61.62 

718.6 

448.3 

21.44 

12.54 

342 

34.0 

2.82017 

62.92 

761.4 

474.0 

21.36 

12.54 

353 

36.0 

2.66184 

64.14 

804.1 

499.5 

21.30 

12.54 

363 

38.0 

2.52075 

65.29 

846.6 

525.0 

21.24 

12.53 

372 

40.0 

2.39420 

66.37 

889.1 

550.5 

21.20 

12.53 

382 

45.0 

2.12808 

68. 87 

994,6 

613.9 

21.11 

12.52 

404 

50.0 

1.91599 

71.09 

1100.2 

677.1 

21.04 

12-52 

425 

55.0 

1.74281 

73.09 

1205.2 

740.1 

20.99 

12.52 

445 

60.0. 

1.59864 

74.91 

1310.1 

803.1 

20.96 

12.51 

464 

65.0 

1.47668 

76.59 

1414.8 

665.9 

20.93 

12.51 

483 

70.0 

1.37214 

78.14 

1519.4 

928.7 

20.91 

12.51 

50 0 

75.0 

1.28151 

79.58 

1623.9 

991,4 

20.89 

12.50 

517 

80.0 

1.20218 

80.93 

1728.3 

1054.1 

20.88 

12.50 

534 

85.0 

1.13214 

82.20 

1832,7 

1116.7 

20 .86 

12.50 

550 

90.0 

1.06984 

83.39 

1937.0 

1179.3 

20.85 

12.50 

565 

.95.0 

1.01407 

84.52 

2041.2 

1241.9 

20.85 

12.50 

581 

IQO. 0 

0.96384 

85.58 

2145.5 

1304.4' 

20.84 

12.49 

595 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


8.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.87700 

87.57 

2353.8 

120.0 

0.80455 

89.38 

2562.0 

130.0 

0,74317 

91.05 

2770.2 

140.0 

0.69051 

92.59 

2978.3 

150.0 

0.64482 

94.03 

3186.3 

160*0 

0*60481 

95.37 

3394.4 

170.0 

0.56948 

96.63 

3602.3 

180.0 

0.53806 

97.82 

3810.3 

190.0 

0.50992 

98.94 

4018.3 

200.0 

0.48458 

100.01 

4226.2 

210.0 

0.46164 

101.02 

4434.1 

220.0 

0.44077 

101.99 

4642.1 

230.0 

0.42171 

102.92 

4850.0 

240.0 

0.40423 

103.80 

5057.9 

250.0 

0.38815 

104.65 

5265.7 

260.0 

0.37329 

105.46 

5473.6 

270.0 

0.35953 

106.25 

5681.5 

280.0 

0.34675 

107.00 

5889.4 

290.0 

0.33484 

107.73 

6097.3 

300.0 

0.32373 

108.44 

6305.1 

310*0 

0.31333 

109.12 

6513.0 

320.0 

0.30358 

109.78 

6720.9 

330.0 

0.29441 

110.42 

6928.7 

3.40 . 0 

0.28579 

111.04 

7136.6 

350.0 

0.27765 

111.64 

7344.4 

360.0 

0.26997 

112.23 

7552.3 

370.0 

0.26269 

112.80 

7760.1 

380.0 

0.25581 

113.35 

7968. 0 

390.0 

0.24927 

113.89 

8175,8 

400.0 

0.24306 

114.42 

8383.7 

420.0 

0*23152 

115.43 

8799.4 

440.0 

0.22102 

116.40 

9215.1 

460.0 

0.21144 

117.32 

9630.8 

4.80.0 

0.20265 

118.21 

10046.5 

500.0 

0.19457 

119.06 

10462.2 

550.0 

0.17692 

121.04 

11501.4 

600.0 

0.16221 

122.85 

12540.6 

650.0 

0.14976 

124.51 

13579.8 

700.0 

0.13908 

126.05 

14619.0 

750.0, 

0.12982 

127.48 

15658.3 

800.0 

0.12172 

126.83 

16697.5 

850.0 

0.11457 

130.09 

17736.7 

900.0 

0.10821 

•131.27 

18775.9 

950.0 

0.10253 

132.40 

19815.1 

1000. 0 

0.09741 

133.46 

20854.4 

1100.0 

0.08856 

135.44 

22932.6 

1200.0 

0.08119 

137.25 

25011.3 

1300.0 

0.07495 

138.92 

27089.7 

1400.0 

0.06960 

140.46 

29168.2 

1500.0 

0.06496 

141.89 

31246.7 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

1429.5 

20.83 

12.49 

624 

1554,5 

20.82 

12.49 

651 

1679.4 

20.81 

12.49 

677 

1804.3 

20.81 

12.49 

702 

1929.2 

20.30 

12.49 

726 

2054.1 

20.80 

12.49 ‘ 

750 

2178.9 

20 .80 

12,48 

772 

2303.7 

20 .80 

12.48 

794 

2428.6 

20.79 

12.48 

816 

2553.4 

20 .79 

12.48 

837 

2678,2 

20 .79 

12.48 

857 

2803.0 

20.79 

12.48 

877 

2927.7 

20.79 

12.48 

897 

3052.5 

20.79 

12.48 

916 

3177,3 

20 .79 

12.48 

934 

3302.1 

20.79 

12.48 

953 

3426.8 

20,79 

12.48 

971 

3551.6 

20 .79 

12.48 

988 

3676.4 

20.79 

12.48 

1006 

3801.1 

20 ,79 

12.46 

1023 

3925.9 

20,79 

12.48 ■ 

1039 

4050 .6 

20 .79 

12.48 

1056 

4175.4 

20.79 

12.48 

1072 

4300.1 

20.79 

12.48 

1088 

4424.9 

20.79 

12.48 

1104 

4549,6 

20.79 

12.48 

1120 

4674.3 

20.79 

12.48 

1135 

4799.1 

20.79 

12.48 

1150 

4923 .8 

20.79 

12.48 

1165 

5048 .6 

20.79 

12.48 

1180 

5298,0 

20.79 

12.48 

1209 

5547.5 

20.79 

12.48 

1237 

5797 .0 

20.78 

12.48 

1265 

6046*5 

20.78 

12.48 

1292 

6295.9 

20.78 

12.48 

1318 

6919.6 

20.78 

12.48 

1382 

7543 .2 

20.78 

. 12.48' 

1443 

8166.8 

20.78 

12,48 

1502 

8790 .5 

20.78 

12.48 

1559 

9414.1 

20.78 

12.48 

1613 

10037,7 

20.78 

12.48 

1666 

10661.4 

20,78 

12.48 

1717 

11285.0 

20,78 

12.48 

1767 

11908.6 

20.78 

12.47 

1815 

12532.2 

20,78 

12.47 

1862 

13779.4 

20.78 

12.47 

1953 

15026.6 

20.78 

12.47 

2039 

16273.9 

20.78 

12.47 

2122 

17521.1 

20.78 

12.47 

2202 

18766.3 

20.78 

12.47 

2280 
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PROVISIONAL THERHODYNAMIC PROPERTIES OF HELIUM-4 


9.0 ATMOSPHERE ISOBAR 


.TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

. K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 





J/MOL 



- 2.5 

39.91849 

7.21 

37.9 

15.0 

6.90 

6.45 

. 3.0 

39.37345 

8.59 

41.7 

18 .5 

8.27 

7.37 

3.5 

38.70418 

9.96 

46.1 

22.6 

9,48 

8.09 

. 4.0 

37.91943 

11.30 

61.1 

27.1 

10.61 

6.&0 

4.5 

36.99860 

12.62 

56.7 

32.1 

11.86 

9.00 

. 5.0 

35.90080 

1-3.95 

63.1 

37.7 

13.45 

9.37 

. 5.5 

34*56126 

15.33 

70.3 

43.9 

15.67 

9.74 

6.0 

32.87901 

16.82 

78.9 

51.2 

18.95 

10.12 

6.5 

30.70384 

18.52 

89.5 

59.6 

23.94 

10*52 

7.0 

27.88837 

20.54 

103.2 

70.5 

30.71 

10.94 

7.5 

24.59584 

22.86 

120.0 

82.9 

35.96 

11.33 

6.0 

21.46402 

25.22 

138.3 

95.6 

36.63 

11.64 

6.5 

18.88837 

27,40 

156,3 

108.0 

35.07 

11.86 

9.0 

16.84606 

29.36 

173.4 

119.2 

33.24 

12,02 

9.5 

15.21493 

31.11 

189.6 

129.6 

31.62 

12.13 

10.0 

13.89046 

32.69 

205.0 

139.4 

30.27 

12.21 

11.0 

11.87795 

35.48 

234.2 

157.4 

28.20 

12.33 

12.0 

10.42171 

37.86 

261.6 

174.1 

26.74 

12.40 

13.0 

9.31599 

39.96 

287.8 

189.9 

25.69 

12.45 

14.0 

6.44448 

41.83 

313.1 

205.1 

24.91 

12.48 

15.0 

7.73730 

43.53 

337.7 

219.8 

24.31 

12.51 

16.0 

7.15011 

45.08 

361.8 

234.2 

23.84 

12.52 

17-0 

6.65345 

46.52 

385.4 

248.3 

23.46 

12.54 

18.0 

6,22694 

47.85 

408.7 

262.2 

23.15 

12.54 

19.0 

5.85604 

49.09 

431.7 

276.0 

22.90 

12.55 

20.0 

5.53005 

50.26 

454.5 

289.6 

22.68 

12.55 

22.0 

4,98245 

52-41 

499.5 

316.5 

22.34 

12.56 

24.0 

4.53918 

54.34 

543.9 

343.0 

22,09 

12.56 

26.0 

4.17203 

56.10 

587.9 

369.3 

21.89 

12.56 

28.0 

3.86234 

57.72 

631.5 

395.4 

21.74 

12.56 

30.0 

3.59720 

59.21 

674,9 

421.4 

21.61 

12,55 

32.0 

3.36737 

60.61 

716,0 

447.2 

21,51 

12.55 

34.0 

3.16606 

61.91 

761,0 

472.9 

21.43 

12.55 

36.0 

2.98814 

63.13 

803.7 

498.6 

21.36 

12.54 

38.0 

2.82968 

64.28 

846.4 

524.1 

21.30 

12.54 

40.0 

2.68757 

65.37 

888.9 

549.6 

21.25 

12,54 

45.0 

2.38866 

67.87 

994.9 

613.1 

21.15 

12.53 

50.0 

2.15091 

70.09 

1100.4 

676.4 

21.07 

12.53 

55.0 

1.95663 

72.10 

1205.7 

739.6 

21*02 

12.52 

.60.0 

1.79491 

73.93 

1310.6 

802.6 

20.98 

12,52 

65.0' 

1.65812 

75.60 

1416.5 

865.5 

20.95 

12.51 

70.0 

1.54086 

77.16 

1520.1 

928.3 

20/92 

12.51 

.75.0 

1.43920 

78.60 

1624.7 

991,1 

20.90 

12.51 

80.0 

1.35021 

79,95 

1729.2 

1053.8 

20.69 

12.50 

85.0 

1.27163 

81.21 

1833.6 

1116.4 

20.67 

12.50 

90.0 

1.20174 

82.41 

1937.9 

1179.1 

20.86 

12.50 

95.0 

1.13916 

83.53 

2042.2 

1241.7 

20 .65 

12.50 

100.0 

1.08260 

84.60 

2146.5 

1304.2 

20,85 

12.60 


SPEED OF 
SOUND 
M/S 
29& 

294 

288 

278 

267 

255 

242 

227 

212 

198 

189 
185 
185 
187 

190 

194 
202 
211 
219 
22 8 
236 
244 
251 
259 
266 

273 

286 

293 

311 

322 

333 

344 

354 

364 

373 

383 

405 

426 

446 

465 

484 

501 

516 

535 

551 

566 

581 

596 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


9.0 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

0.98535 

86.59 

2354.8 

120.0 

0.90403 

88.40 

2563.1 

130.0 

0.83513 

- 90.07 

2771.3 

140.0 

0.77601 

91.61 

2979.4 

150.0 

0.72472 

93.05 

3187.5 

160.0 

0.67979 

94,39 

3395.6 

17 0.0 

0.64011 

95.65 

3603.6 

180.0 

0.60482 

96.84 

3811.6 

190.0 

0.57321 

97,96 

4019.5 

200.0 

0.54475 

99.03 

4227.5 

210.0 

0.51898^ 

100.04 

4435.4 

220.0 

0.49554 

101.01 

4643.4 

230.0 

0.47413 

101.94 

4851.3 

240.0 

0.45449 

102.82 

5059.2 

250.0 

0.43641 

103.67 

5267.1 

260.0 

0.41972 

104,49 

5475.0 

270.0 

0.40425 

105.27 

5682.8 

280.0 

0.38989 

106.03 

5890.7 

290.0 

0.37651 

106.76 

6098.6 

300.0 

0.36402 

107,46 

6306.5 

310.0 

’O. 35233 

108.14 

6514.3 

320.0 

0.34137 

108. BO 

6722.2 

330.0 

0.33107 

109.44 

6930.0 

340.0 

0.32138 

110.06 

7137.9 

350.0 

0.31223 

110.66 

7345.8 

360.0 

0.30359 

111.25 

7553.6 

370.0 

0.29542 

111.82 

7761.5 

380.0 

0.28767 

112.37 

7969.3 

390.0 

0.28033 

112.91 

8177.2 

400.0 

0.27334 

113.44 

8385.0 

420.0 

0.26037 

114.45 

8800.7 

440.0 

0.24857 

115.42 

9216.4 

460.0 

0.23780 

116.34 

9632.1 

480.0 

0.22792 

117,23 

10047.8 

500.0 

0.21883 

118.08 

10463.5 

550.0 

0.19899 

120.06 

11502.7 

600.0 

0.18245 

121.87 

12541.9 

650.0 

0.16844 

123.53 

13581.1 

700.0 

0.15643 

125.07 

14620.3 

750.0 

0.14602 

126.50 

15659.5 

800.0 

0.13691 

127,86 

16698.8 

850.0 

0.12867 

129.11 

17738,0 

900.0 

0.12172 

130.29 

18777.2 

950.0 

0.11533 

131.42 

19816.4 

1000.0 

0.10957 

132.48 

20855.6 

1100.0 

0.09962 

134.46 

22934.0 

1200.0 

0.09133 

136.27 

25012.5 

1300.0 

0.08431 

137.94 

27090.9 

1400.0 

0.07829 

139,48 

29169.4 

1500.0 

0.07308 

140.91 

31247.8 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

1429.3 

20 .83 

12,49 

625 

1554.4 

20.82 

12.49 

652 

1679.3 

20.82 

12.49 

678 

1804.3 

20 .81 

12.49 

703 

1929.2 

20 .81 

12.49 

727 

2054.1 

20.80 

12.49 

750 

2178.9 

20,80 

12.49 

773 

2303.8 

20 .80 

12.49 

795 

2428.6 

20 .80 

12,48 

816 

2553.4 

20 .79 

12.48 

837 

2678.2 

20.79 

12.48 

858 

2603. Q 

20 .79 

12.48 

878 

2927.8 

20.79 

12.48 

897 

3052.6 

20.79 

12.48 

916 

3177.4 

20.79 

12.48 

935 

3302.2 

20.79 

12.48- 

953 

3426.9 

20 .79 

12.48 

971 

3551.7 

20.79 

12.48 

989 

3676.5 

20.79 

12.46 

1006 

3601.2 

20.79 

12.48 

1023 

3926.0 

20.79 

12.48 

1040 

4050.6 

20.79 

12.48 

1056 

4175.5 

20.79 

12.48 

1073 

4300.3 

20 .79 

12.48 

1089 

4425.0 ( 

20.79 

12.48 

1104 

4549.8 

20.79 

12.48 

1120 

4674.5 

20.79 

12.48 

1135 

4799.3 

20.79 

12.48 

1150 

4924.0 

20.79 

12.48 

1165 

5048.7 

20.79 

12.48 

118 0 

5298.2 

20.79 

12.48 

1209 

5547.7 

20.78 

12.48 

1237 

5797.2 

20.78 

12.48 

1265 

6046.6 

20.78 

12.48 

1292 

6296.1 

20.78 

12.48 

1318 

6919.8 

20.78 

12.48 

1382 

7543.4 

20.78 

12.48 

1444 

8167.1 

20.78 

12.48 

1502 

8790.7 

20.78 

12.48 

1559 ' 

9414.4 

20.78 

12.48 

1613 

10038.0 

20.78 

12.48 

1666 

10661.6 

20,78 

12.48 

1717 

11285.2 

20 .78 

12.48 

1767 

11908.9 

20.78 

12.48 

1815 

12532.5 

20.78 

12.48 

1852 

13779.7 

20,78 

12,48 

1953 

15027.0 

20.78 

12.47 

2039 

16274.2 

20,78 

12.47 

2123 

17521.4 

20,78 

12.47 

2202 

18768.6 

20,78 

12.47 

2280 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-<» 


10 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/HOL 

J/MOL-K 

J/HOL-K 

SOUND 

M/S 

2.S 

40.21990 

7.16 

40.3 

15.1 

6.78 

6.34 

303 

3.0 

39.69243 

8.51 

44.0 

18.5 

8.16 

7.30 

302 

3.5 

39.05192 

9.87 

48,4 

22.4 

9.36 

8.04 

295 

4.0 

36.30862 

11'. 19 

53.3 

26.9 

10.43 

8.55 

286 

4.5 

37.44616 

12.48 

58.8 

31,8 

11.58 

8.95 

276 

5.0 

36.43178 

13.77 

65.0 

37.1 

13.00 

9.31 

265 

5.5 

35.21574 

15.09 

71.9 

43.1 

14.91 

9.67 

252 

6.0 

33.72465 

16.50 

60.0 

50.0 

17.59 

10.04 

236 

6.5 

31.85393 

18.05 

89.7 

57.9 

21.49 

10.42 

224 

7.0 

29.46651 

19.83 

101.7 

67.4 

26.85 

10.80 

211 

7.5 

26.63142 

21.86 

116.6 

76.6 

32.39 

11.18 

200 

6.0 

23*64664 

24*08 

133.6 

90.8 

35.02 

11.51 

194 

6*5 

20.98591 

26.20 

151.1 

102.8 

34.67 

11.76 

193 

9.0 

18.79050 

28.14 

168,1 

114.2 

33.31 

11.94 

193 

9.5 

17.00334 

29.90 

184.4 

124.8 

31.69 

12.07 

196 

10.0 

15.53610 

31.51 

200.0 

134.8 

30.63 

12.17 

198 

11. 0 

13.28578 

34.33 

229.6 

153.3 

28.61 

12.30 

206 

12.0 

11.64667 

36.75 

257.5 

170.5 

27.15 

12.39 

213 

13.0 

10.39962 

38.86 

284.0 

186.6 

26.07 

12.44 

222 

14.0 

9.41699 

40.78 

309.7 

202.1 

25.25 

12,48 

230 

15.0 

8.62029 

42.50 

334.6 

217.0 

24.61 

12.51 

238 

16.0 

7.95971 

44,07 

356.9 

231.6 

24.11 

12.53 

246 

17.0 

7.40181 

45.52 

382.6 

245.9 

23.70 

12.54 

253 

16.0 

6.92341 

46.86 

406.4 

260.0 

23.37 

12.55 

260 

19.0 

6.50793 

48.12 

429.6 

273.9 

23.09 

12.56 

267 

20.0 

6.14320 

49.30 

452.6 

287.6 

22.86 

12.56 

274 

22.0 

5.53149 

51.46 

497.9 

314.7 

22.49 

12.57 

288 

24.0 

5.03719 

53.40 

542.6 

341.4 

22.22 

12.57 

308 

26.0 

4.62834 

55.17 

586.8 

367.9 

22.00 

12.57 

312 

28.0 

4.28383 

56.80 

630.6 

394.1 

21.83 

12*56 

323 

30.0 

3.98914 

58.30 

674.2 

420.2 

21.70 

12.56 

334 

32.0 

3.73388 

59.69 

717.4 

446.1 

21.59 

12.56 

345 

.34.0 

3.51041 

61.00 

760.5 

471.9 

21.49 

12,55 

355 

36.0 

3.31300 

62.23 

803.4 

497.6 

21.41 

12.55 

365 

36.0 

3.13722 

63.38 

846.2 

523.2 

21.35 

12.55 

375 

40.0 

2.97964 

64.48 

886.5 

548.8 

21.29 

12.54 

384 

45.0 

2.64854 

66.98 

995.0 

612.4 

21.16 

12.54 

406 

50.0 

2.38483 

69.21 

1100.7 

675.8 

21.10 

12.53 

427 

55.0 

2.16959 

71.21 

1206.1 

739,0 

21.04 

12.53 

447 

60.0. 

1.99043 

73.04 

1311.2 

802.1 

21.00 

12.52 

466 

65.0 

1.63889 

74.72 

1416.1 

665.0 

20.97 

12.52 

485 

70.0 

1.70898 

76.27 

1520.8 

927.9 

20.94 

12.51 

502 

.75.0 

1.59636 

77.72 

1625.5 

990,7 

20.92 

12.51 

513 

.60.0 

1.49775 

79.07 

1730.0 

1053.5 

20.90 

12.51 

536 

85.0 

1.41069 

80.33 

1834.5 

1116.2 

20.88 

12.51 

552 

90.0 

1.33324 

81.53 

1938.8 

1178.0 

20.87 

12. 50 

567 

95.0 

1.26389 

82.66 

2043.2 

1241.5 

20.86 

12.50 

582 

100.0 

1.20143 

83.73 

2147.4 

1304.1 

20.85 

12.50 

597 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-A 


10 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110«0 

1.09342 

85.71 

2355.9 

120.0 

1.00327 

87.53 

2564.2 

130.0 

0.92689 

89.19 

2772.5 

140. D 

0.86134 

90.73 

2980.6 

150. D 

0.80446 

92.17 

3188.7 

160.0 

0.75463 

93.51 

3396.8 

170.0 

0.71062 

94.77 

3604.8 

180.0 

0. '67 147 

95.96 

3612.8 

190.0 

0.63641 

97.09 

4020.8 

aoo.o 

0.60483 

98.15 

4226.8 

aio.o 

0.57624 

99.17 

4436.7 

220.0 

0.55023 

100.14 

4644.7 

230.0 

0.52647 

101.06 

4852,6 

240*0 

0.50468 

101.95 

5060.5 

250.0 

0.48462 

102,79 

5268.4 

260.0 

0.46609 

103.61 

5476.3 

270.0 

0.44893 

104.39 

5684.2 

280.0 

0.43299 

105.15 

5892.0 

290.0 

0.41814 

105.88 

6099.9 

300.0 

0.40427 

106.58 

6307.8 

310.0 

0.39130 

107.27 

6515.7 

320.0 

0.37913 

107.93 

6723.5 

330.0 

0.36770 

108.57 

6931.4 

340.0 

0.35693 

109.19 

7139.2 

350.0 

0.34678 

109.79 

7347.1 

360.0 

0.33719 

110.37 

7555.0 

370.0 

0.32812 

110.94 

7762.8 

360.0 

0.31952 

111.50 

7970.7 

390.0 

0.31136 

112.04 

8178.5 

400.0 

0.30361 

112.56 

8386.4 

420.0 

0.28921 

113.58 

8802.1 

440.0 

0.27611 

114.54 

9217.8 

460.0 

0.26414 

115.47 

9633.4 

480.0 

0.25317 

116.35 

10049.1 

500.0 

0.24308 

117.20 

10464.8 

550.0 

0.22105 

119.18 

11504.0 

600.0 

0.20267 

120.99 

12543,2 

650.0 

0.18712 

122.65 

13582.4 

700.0 

0.17378 

124.20 

14621.6 

750.0- 

0.16222 

125.63 

15660.8 

800.0 

0.15210 

126.97 

167QD.0 

850.0 

0.14317 

128.23 

17739,2 

9D0.0 

0.13523 

129.42 

18778.4 

950.0 

0.12813 

130.54 

19817,6 

1000.0 

0.12173 

131.61 

20856.9 

1100.0 

0.11068 

133.59 

22935.3 

1200.0 

0.10147 

135.40 

25013.7 

1300.0 

0.09367 

137.06 

27092.1 

1400.0 

0.08699 

138.60 

29170.6 

1500.0 

0.08119 

140.04 

31249.0 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1429.2 

20.84 

12.50 

625 

1554.3 

20.83 

12.49 

652 

1679.3 

20.82 

12.49 

678 

1804.2 

20.81 

12.49 

703 

1929.2 

20.81 

12,49 

728 

2054.1 

20.81 

12.49 

751 

2178.9 

20.80 

12.49 

774 

2303.8 

20.80 

12.49 

796 

2426.6 

20.80 

12.49 

817 

2553.5 

20.80 

12.49 

838 

2678.3 

20,79 

12.48 

85 8 

2803.1 

20.79 

12.48 

878 

2927.9 

20.79 

12.48 

898 

3052.7 

20.79 

12.48 

917 

3177.5 

20.79 

12.48 

935 

3302.3 

20.79 

12.48 

954 

3427.1 

20.79 

12.48 

972 

3551.8 

20.79 

12,48 

989 

3676,6 

20 ,79 

12.48 

1007 

3801.4 

20.79 

12.48 

1024 

3926*1 

20 ,79 

12.48 

1040 

4050.9 

20.79 

12.48 

1057 

4175.7 

20.79 

12.48 

1073 

4300.4 

20.79 

12.48 

1089 

4425.2 

20.79 

12.48 

1105 

4549.9 

20,79 

12.48 

1120 

4674.7 

20.79 

12.48 

1136 

4799.4 

20.79 

12.48 

1151 

4924.2 

20.79 

12.46 

1166 

5048,9 

20 ,79 

12.48 

118 0 

5298.4 

20,78 

12.48 

1209 

5547.9 

20 ,78 

12.48 

1238 

5797.4 

20,76 

12.48 

1265 

6046.8 

20.78 

12.48 

1292 

6296.3 

20.78 

12.48 

1319 

6920.0 

20.78 

12.48 

1383 

7543.7 

20.78 

12.48 

1444 

8167.3 

20.78 

12.48 

1503 

8791.0 

20.78 

12.48 

1559 

9414.6 

20.78 

12.48 

1614 

10038.3 

20 .78 

12.48 

1666 

10661.9 

20,78 

12.48 

1717 

11285.5 

20 .78 

12.48 

1767 

11909.2 

20 .78 

12.46 

1815 

12532.8 

20.78 

12.48 

1862 

13780.0 

20.78 

12.48 

1953 

15027.3 

20.78 

12.48 

2040 

16274.5 

20 .78 

12.48 

2123 

17521.8 

20.78 

12.48 

2203 

18769,0 

20.78 

12,47 

2280 
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PROVISIONAL THERHODYNAMIC PROPERTIES OF HEUIUM-4 


15 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

2*0 

41.88545 

5.54 

49.0 

2.5 

41.55054 

6.89 

52.0 

3.0 

41.08200 

8.18 

55.5 

3.5 

40.54116 

9.47 

59.7 

. 4.0 

39.93934 

10.72 

64.4 

4.5 

39.26860 

11.92 

69.5 

5.0 

38.51393 

13.09 

75.1 

5.5 

37.65425 

14.25 

61.2 

6.0 

36.66451 

15.43 

87,9 

6.5 

35.51395 

16.63 

95.5 

7.0 

34.16683 

17.90 

104.0 

7.5 

32.58818 

19.26 

113.9 

8.0 

30.76330 

20.73 

125.3 

8.5 

28.73553 

22.31 

138.3 

9.0 

26.63061 

23.95 

152.7 

9.5 

24.60677 

25.59 

167.8 

10.0 

22.76871 

27.15 

183.0 

11.0 

19.72821 

30.00 

213.0 

12.0 

17.39476 

32.50 

241.7 

13.0 

15.56886 

34.71 

269.2 

14.0 

14.10572 

36.69 

295.9 

15.0 

12.90812 

38.48 

321.9 

16.0 

11.90987 

40.11 

347.2 

17.0 

11.06472 

41.62 

372.0 

16.0 

10.33952 

43.01 

396,4 

19.0 

9.70997 

44.31 

420.4 

20.0 

9.15791 

45.53 

444.1 

22.0 

8.23400 

47.75 

490.8 

24.0 

7.48983 

49.74 

536.7 

26.0 

6.67622 

51.55 

581,9 

28*0 

6.36063 

53.21 

626.6 

30 .0 

5.92063 

54.74 

670.9 

32.0 

5.54026 

56.16 

714.9 

34.0 

5.20782 

57.48 

758.6 

36*0 

4.91456 

58.73 

802.1 

38.0 

4.65373 

59.90 

845.3 

40.0 

4.42011 

61.00 

888.4 

45.0 

3.92982 

63.53 

995,6 

50.0 

3.53976 

65.77 

1102.1 

55.0 

3.22156 

67.79 

1208.1 

60.0 

2.95675 

69.63 

1313.8 

65.0 

2.73278 

71.32 

1419.1 

70.0 

2.54075 

72.68 

1524.3 

75.0 

2.37423 

74.32 

1629.2 

.80.0 

2.22839 

75.68 

173V.1 

.85.0 

2.09956 

76.95 

1638.8 

.90.0 

1.98496 

78.14 

1943.4 

95.0 

1.88228 

79.27 

2047.9 

100. 0 

1.78977 

80.34 

2152.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL -K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

12.7 

6,82 

6.72 

326 

15.4 

6.31 

5.88 

335 

18.5 

7.79 

7.04 

334 

22.2 

8.92 

7.86 

329 

26.3 

9.81 

8.38 

322 

30.8 

10.67 

8,77 

313 

35.6 

11.62 

9.10 

304 

40.8 

12.78 

9.42 

294 

46.5 

14.22 

9.74 

284 

52.7 

16.04 

10.07 

273 

59.6 

18.35 

10.39 

262 

67,3 

21.21 

10.71 

252 

75.9 

24.47 

11.02 

242 

85.4 

27.56 

11.31 

234 

95.6 

29.67 

11.56 

229 

106.0 

30.50 

11.77 

226 

116.3 

30.42 

11.93 

226 

135.9 

29.31 

12.16 

228 

154.3 

28.11 

12.31 

232. 

171.6 

27.10 

12.41 

238 

186. 2 

26.28 

12.47 

244 

204.1 

25.61 

12.51 

250 

219.6 

25.06 

12.55 

257 

234.6 

24.59 

12.57 

264 

249.4 

24.20 

12.58 

270 

263.9 

23.87 

12.59 

277 

278.2 

23.58 

12.60 

283 

306.2 

23.11 

12,61 

296 

333.7 

22,76 

12.61 

308 

360.8 

22.47 

12.61 

319 

387.6 

22,25 

12.61 

330 

414.2 

22.07 

12.60 

341 

440.5 

21,92 

12.60 

351 

466.7 

21.79 

12.59 

361 

492*8 

21.68 

12.59 

371 

518.7 

21,69 

12.58 

381 

544.6 

21.51 

12.58 

390 

608.8 

21.36 

12.57 

412 

672.7 

21.25 

12.56 

433 

736.3 

21.16 

12.55 

453 

799.7 

21.10 

12.54 

472 

862.9 

21.05 

12.54 

490 

926.1 

21.01 

12.53 

507 

989.1 

20.98 

12.53 

524 

1052.0 

20.95 

12.52 

540 

1114.9 

20.93 

12.52 

556 

1177,7 

20.91 

12.52 

572 

1240.4 

20.90 

12.62 

587 

1303.2 

20.89 

12.51 

601 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


15 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

110.0 

1.62971 

82.33 

2361.1 

120.0 

1.49603 

64.15 

2569.7 

130.0 

1.38269 

85.82 

2778.1 

140.0. 

1.28536 

87.36 

2986.5 

150.0 

1.20086 

88.80 

3194.7 

160.0 

1.12681 

90.14 

3402.9 

170.0 

1.D6137 

91.40 

3611.0 

180.0 

1.00313 

92.59 

3819.1 

190.0 

0.95095 

93.72 

4027.1 

200.0 

0.90394 

94.78 

4235.1 

210.0 

0.86136 

95.80 

4443.1 

220.0 

0.82262 

96.77 

4651.1 

230.0 

0.78721 

97.69 

4659,1 

240.0 

0.75472 

98.58 

5067.0 

250*0 

0.72482 

99.42 

5274.9 

260.0 

0.69719 

100.24 

5482.8 

a7Q.O 

0.67159 

101. 02 

5690.7 

280.0 

0.64781 

101.78 

5898.6 

290.0 

0.62565 

102.51 

6106.5 

300.0 

0.60496 

103.22 

6314.4 

310.0 

0.58560 

103.90 

6522.3 

320.0 

0.56743 

104,56 

6730.2 

330.0 

0.55036 

105.20 

6938.0 

340.0 

0.53429 

105.82 

7145.9 

350.0 

0.51913 

106.42 

7353.8 

360.0 

0.50480 

107.00 

7561.6 

370.0 

0.49125 

107.57 

7769.5 

380.0 

0.47840 

108.13 

7977.3 

390.0 

0.46621 

108.67 

8185.2 

400.0 

0.45462 

109.19 

8393.0 

420.0 

0.43310 

110.21 

8808.7 

440.0 

0.41352 

111.18 

9224.4 

460.0 

0.39563 

112.10 

9640. 1 

480.0 

0.37923 

112.98 

10055.7 

500.0 

0.36413 

113.83 

10471.4 

550.0 

0.33117 

115.81 

11510.6 

600.0 

0.30368 

117.62 

12549.8 

650.0 

0. 26840 

119.29 

13588.9 

700.0 

0.26044 

120.83 

14628.1 

750.0- 

0.24313 

122.26 

15667.2 

aoo.o 

0.22798 

123.60 

16706.4 

850.0 

0.21461 

124.86 

17745.6 

900.0 

0.20271 

126. 05 

18784.7 

950.0 

0.19207 

127.17 

19823.9 

1000.0 

0.18249 

128.24 

20863.1 

1100.0 

0.16593 

130.22 

22941.4 

1200.0 

0.15213 

132.03 

25019.8 

1300.0 

0.14045 

133.69 

27098.2 

1400.0 

0.13043 

135.23 

29176.5 

1500.0 

0.12175 

136.67 

31254.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1428.5 

20.86 

12.51 

629 

1553.7 

20.85 

12.51 

656 

1678.9 

20.84 

12.50 

682 

1804.0 

20.83 

12.50 

707 

1929.0 

20.82 

12.50 

731 

2064.0 

20.82 

12.50 

754 

2179.0 

20.81 

12.50 

777 

2303,9 

20.81 

12.49 

799 

2428.8 

20.80 

12.49 

820 

2553,7 

20.30 

12.49 

841 

2678 .6 

20.80 

12.49 

861 

2803.4 

20.60 

12.49 

881 

2928.3 

20.79 

12,49 

90 0 

3053.1 

20.79 

12,49 

919 

3178.0 

20.79 

12,49 

938 

3302.6 

20.79 

12.49 

956 

3427.6 

20.79 

12.49 

974 

3552.4 

20.79 

12.49 

992 

3677.2 

20.79 

12.49 

1009 

3802.0 

20.79 

12.49 

1026 

3926.8 

20.79 

12.49 

1043 

4051.6 

20.79 

12.49 

1059 

4176.4 

20.79 

12.48 

1075 

4301.1 

20.79 

12.48 

1091 

4425.9 

20.79 

12.46 

1107 

4550.7 

20.79 

12.46 

1122 

4675.5 

20.79 

12.48 

1138 

4800.2 

20.79 

12.48 

1153 

4925.0 

20.79 

12.48 

1168 

5049.8 

20.78 

12.48 

1182 

5299.3 

20 .78 

12.48 

1211 

5548.6 

20.78 

12,48 

1239 

5798.3 

20 .78 

12.48 

1267 

6047.8 

20 .78 

12.48 

1294 

6297 .3 

20.78 

12.48 

132 0 

6921.1 

20.78 

12.48 

1384 

7544,8 

20.78 

12.48 

1445 

8168,5 

20 .78 

12.48 

1504 

8792.2 

20.78 

12.48 

1560 

9415.9 

20.78 

12.48 

1615 

10039.6 

20 .78 

12.48 

1667 

10663.2 

20 .78 

12.48 

1718 

11286.9 

20,78 

12.48 

1768 

11910.6 

20 .78 

12.48 

1816 

12534.2 

20 .78 

12.48 

1863 

13781.6 

20 .78 

12.48 

1954 

15028.9 

20.78 

12.48 

2040 

16276.2 

20 .78 

12.48 

2123 

17523.5 

20.78 

12.48 

2203 

18770.8 

20.78 

12.48 

2250 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


20 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

2.0 

43.01703 

5.40 

60.6 

2.5 

42.67440 

6.66 

63.4 

3.0 

42.23537 

7.89 

66,8 

3.5 

41.75202 

9.15 

70.9 

4.0 

41.23250 

10.36 

75.4 

4.5 

40.67016 

11.51 

80.4 

5.0 

40.05375 

12.62 

85.6 

5.5 

39.37033 

13.70 

91.3 

6.D 

38.60587 

14.76 

97.4 

6.5 

37.74508 

15.83 

104.1 

7.0 

36.77144 

16.92 

111,4 

7.5 

35.66794 

16.04 

119.5 

8.0 

34.41969 

19.21 

128.6 

8.5 

33.01999 

20.44 

138.8 

9.0 

31.46038 

21.73 

150.1 

9.5 

29.84091 

23.08 

162.5 

10.0 

28.16680 

24.45 

175.9 

11.0 

25.00564 

27.13 

204.0 

12.0 

22,32211 

29.59 

232,3 

13.0 

20.12795 

31.82 

260.1 

14.0 

18.32848 

33.82 

287.1 

15.0 

16.83262 

35.64 

313,5 

16.0 

15.57114 

37.30 

339.2 

17.0 

14.49335 

38.83 

364.5 

18. Q 

13.56191 

40.25 

389.3 

19.0 

12.74881 

41.58 

413.8 

20.0 

12.03273 

42.82 

438.0 

22.0 

10.82896 

45.08 

485.5 

24.0 

9.85561 

47.11 

532.2 

26.0 

9.05128 

48.95 

578.2 

.28.0 

8.37466 

50.63 

623.5 

30.0 

7,79690 

52.18 

668.5 

J2.0 

7,29733 

53.62 

713.0 

34.0 

6.86069 

54.96 

757.2 

36.0 

6.47550 

56.22 

801.2 

38.0 

6.13295 

57.40 

844.9 

40.0 

5,82615 

58.51 

888.4 

45.0 

5.18237 

61.06 

996.4 

50.0 

4.67023 

63.32 

1103.6 

55.0 

4.25242 

65.35 

1210.2 

60.0' 

3,90467 

67.20 

1316.4 

65.0 

3.61046 

66.89 

1422.2 

70.0 

3.35814 

70.46 

1527.7 

75.0 

3,13926 

71.91 

1633.0 

80.0 

2.94750 

73.27 

1738.1 

85.0 

2.77806 

74.54 

1843.1 

90.0 

2.62723 

75.74 

1947.9 

95.0 

2.49208 

76.87 

2052.6 

100. 0 

2.37025 

77.94 

2157.3 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

13.5 

6.25 

6.12 

349 

15,9 

5.98 

5.55 

361 

18.8 

7.56 

6.87 

361 

22.4 

8.67 

7.75 

357 

26.3 

9.46 

8.28 

351 

30.5 

10.16 

8.66 

343 

35.0 

10.90 

8.96 

335 

39.8 

11,75 

9.26 

327 

44.9 

12.76 

9*55 

319 

50.4 

13.97 

9.84 

310 

56.3 

15.43 

10.14 

301 

62.7 

17.16 

10.44 

292 

69.7 

19.19 

10.73 

283 

77.4 

21.45 

11.00 

274 

85.7 

23.78 

11.26 

267 

94,6 

25.86 

11.49 

261 

103.9 

27.38 

11.70 

256 

122.9 

28.49 

12.01 

253 

141.6 

28.12 

12.22 

254 

159,4 

27,38 

12.35 

257 

176.5 

26.66 

12.45 

261 

193.1 

26.04 

12.51 

266 

209.1 

25.51 

12.56 

271 

224.7 

25.05 

12.59 

277 

239.9 

24.66 

12.61 

283 

254.9 

24.32 

12.62 

288 

269.6 

24.02 

12.63 

294 

298.4 

23.53 

12.64 

305 

326.6 

23.14 

12.65 

316 

354.3 

22.83 

12.65 

327 

381,6 

22.57 

12.64 

338 

408.6 

22.36 

12.64 

348 

435.3 

22.13 

12.63 

358 

461.8 

22.04 

12.63 

368 

488.2 

21.91 

12.62 

378 

514.4 

21,80 

12.61 

387 

540.5 

21.70 

12.61 

396 

605.3 

21.52 

12.60 

418 

669.7 

21.38 

12.58 

438 

733.7 

21.27 

12,57 

458 

797.4 

21*19 

12.57 

477 

660.9 

21.13 

12.66 

495 

924.2 

21.08 

12.55 

512 

967,5 

21.04 

12.65 

529 

1050.6 

21.01 

12,54 

545 

1113.6 

20,98 

12.54 

561 

1176.5 

20.95 

12.53 

576 

1239.4 

20.94 

12.53 

591 

1302.3 

20,92 

12.53 

605 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 
ZO ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

MOL/LITER 

110.0 

2.15936 

120.0 

1.98312 

130.0 

1.83360 

140.0 

1.70512 

150.0 

1.59352 

160.0 

1.49567 

170.0 

1.40917 

180,0 

1.33214 

190.0 

1.26311 

200.0 

1.20090 

210.0 

1.14453 

220.0 

1.09322 

230.0 

1.04632 

240.0 

1.00328 

250.0 

0.96364 

260.0 

0.92702 

270.0 

0.69308 

280.0 

0.86154 

290.0 

0.63215 

300.0 

0.80470 

310.0 

0.77901 

320.0 

0.75490 

330.0 

0.73225 

340*0 

0.71091 

350.0 

0.69078 

360.0 

0.67176 

370.0 

0.65376 

380.0 

0.63670 

390.0 

0.62051 

400.0 

0,60512 

420.0 

0.57652 

440.0 

0.55050 

460.0 

0.52673 

480.0 

0.50493 

500.0 

0*48486 

550.0 

0.44103 

600.0 

0.40447 

650*0 

0.37351 

700.0 

0.34695 

750.0- 

0.32391 

600.0 

0.30374 

850.0 

0.28594 

900.0 

0.27011 

950.0 

0.25594 

1000 .0 

0.24318 

1100.0 

0.22113 

1200.0 

0.20275 

1300.0 

0.18719 

1400.0 

0.17384 

1500.0 

0.16228 


ENTROPY ENTHALPY 

J/MOL-K J/MOL 

79.93 2366.3 

ai.75 2575.1 

83.42 2783.7 

84,97 2992.2 

86.40 3200.6 

87.75 3408,9 

89.01 3617.1 

90.20 3825.3 

91.33 4033.4 

92.39 4241.5 

93.41 4449.5 

94.38 4657.5 

95.30 4865.5 

96.19 5073.5 

97.03 5281.4 

97.85 5489.4 

98.63 5697.3 

99.39 5905.2 

100.12 6113.1 

100.83 6321.0 

101.51 6528.9 

102.17 6736.8 

102.81 6944.6 

103.43 7152.5 

104.03 7360.4 

104.62 7566.2 

105.18 7776*1 

105.74 7983.9 

106.28 8191.8 

106.81 8399.6 

107.82 8815.3 

108.79 9231.0 

109.71 9646.7 

110.59 10062.3 

111*44 10476.0 

113.42 11517.1 

115.23 12556.3 

116,90 13595.4 

118.44 14634.5 

119.87 15673.6 

121.21 16712.8 

122.47 17751.9 

123.66 18791.0 

124.78 19830.2 

125.85 20869.3' 

127.83 22947.6 

129.64 25025.9 

131.30 27104.2 

132.64 29162.5 

134.27 31260,8 


INTERNAL CP 

ENERGY J/MOL'K 

J/MOL 

1427.8 20.89 

1553.2 20.87 

1676.5 20.86 

1803.7 20.84 

1928.9 20.83 

2053.9 20.83 

2179.0 20.82 

2304.0 20.81 

2429.0 20.81 

2553.9 20.81 

2678.9 20.80 

2803.8 20.80 

2926.7 20.80 

3053.6 20.80 

3178.4 20.79 

3303.3 20.79 

3428.1 20.79 

3553.0 20.79 

3677.8 20.79 

3802.6 20.79 

3927.4 20,79 

4052.3 20.79 

4177.1 20.79 

4301. 9 20.79 

4426.7 20.79 

4551.5 20.79 

4676.2 20.79 

4801.0 20.79 

4925.8 20.78 

5050.6 20.78 

5300.2 20.78 

5649.7 20.78 

5799.2 20,78 

6046.8 20.78 

6296.3 20.78 

6922.1 20.78 

7545.9 20.78 

6169.6 20.78 

8793.4 20.78 

9417.1 20.78 

10040.8 20.78 

10664.6 20.78 

11288.3 20.78 

11912.0 20.78 

12535.7 20.78 

13783.1 20.78 

15030.5 20*78 

16277.8 20.78 

17525.2 20.78 

18772.5 20.78 


CV SPEED OF 

J/MOL-K SOUND 
M/S 

12.52 633 

12.52 660 

12.51 686 

12.51 711 

12.51 734 

12.51 758 

12.50 780 

12.50 802 

12.50 823 

12.50 844 

12.50 864 

12.50 884 

12.50 903 

12.49 922 

12.49 940 

12.49 959 

12.49 976 

12.49 994 

12.49 1011 

12.49 1028 

12.49 1045 

12.49 1061 

12.49 1077 

12.49 1093 

12.49 1109 

12.49 1124 

12.49 1140 

12.49 1155 

12.49 1169 

12.49 1184 

12.49 1213 

12.49 1241 

12.49 1269 

12.48 1296 

12.48 1322 

12.48 1386 

12.48 1447 

12.48 1505 

12.48 1561 

12.48 1616 

12.48 1668 

12.48 1719 

12.48. 1769 

12.48 1817 

12.48 1864 

12.48 1955 

12.48 2041 

12.48 2124 

12.48 2204 

12.48 2281 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-A- 


25 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

. 2*0 

44.02529 

5.25 

72.0 

. 2.5 

43.66166 

6.44 

74,6 

3.0 

43.23511 

7,64 

77.9 

3.5 

42,78690 

8.88 

81,9 

A.D 

42.32037 

10.06 

86.4 

. A, 5 

41.82769 

11.19 

91.2 

5.0 

41.29859 

12.26 

96,2 

5.5 

40.72268 

13.28 

101.6 

6.0 

40.08984 

14.29 

107.4 

6.5 

39.39007 

15.27 

113.6 

7.0 

36.61341 

16.26 

120.3 

7.5 

37.74991 

17 . 27 

127,5 

8.0 

36.79027 

18.29 

135.5 

8.5 

35.72721 

±9.35 

144.2 

S. 0 

34.55804 

20.44 

153.7 

9.5 

33.28656 

21.57 

164.2 

10.0 

31.93704 

22.73 

175,5 

11.0 

29.12581 

25.12 

200.6 

12.0 

26.43665 

27.46 

227,5 

13.0 

24,06879 

29.64 

254.7 

lA.O 

22.05318 

31.64 

281.7 

-15.0 

20.34470 

33.47 

306.2 

16.0 

18.88637 

35.14 

334.2 

17.0 

17.62921 

36.69 

359,7 

16.0 

16.53477 

38.13 

384.8 

19.0 

15.57339 

39.46 

409.5 

20.0 

14.72213 

40.72 

434.0 

22.0 

13.28165 

43.01 

482.0 

24.0 

12.10873 

45.06 

529.2 

26.0 

11.13455 

46.92 

575.7 

28. 0 

10.31199 

48.62 

621.5 

30.0 

9.60772 

50.19 

666.9 

32.0 

8.99754 

51.64 

711,9 

34.0 

8.46344 

52.99 

756.5 

36.0 

7.99174 

54.26 

800.8 

38.0 

7.57189 

55.45 

844.9 

40,0 

7.19560 

56.57 

888.7 

45.0 

6.40530 

59.13 

997.5 

50.0 

5.77601 

61.41 

1105.3 

55,0- 

5,26227 

63.45 

1212.5 

60.0 

4.83441 

65,30 

1319.1 

65.0 

4.47224 

67.00 

1425.3 

70,0 

4.16149 

68.57 

1531.2 

75.0 

3.89179 

70.03 

1636.8 

-80.0 

3.65540 

71.39 

1742.1' 

.85.0 

3.44644 

72.67 

1847.3 

90.0 

3.26035 

73.87 

1952.4 

95.0 

3.09353 

75.00 

2057.3 

100.0 

2.94311 

76.08 

2162.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

14,4 

5.81 

5.62 

369 

16.6 

5.77 

5.29 

384 

19.3 

7.42 

6.76 

385 

22.7 

8.52 

7.69 

381 

26.5 

9.25 

8.22 

375 

30.6 

9.85 

8.58 ' 

369 

34.9 

10.45 

8.87 

362 

39.4 

11.13 

9.14 

355 

44.2 

11.92 

9.40 

347 

49.3 

12.84 

9.68 

340 

54,7 

13.92 

9.96 . 

332 

60 .4 

15,17 

10.23 

324 

66 .6 

16.61 

10,51 

316 

73.3 

18.23 

10.78 

308 

80 .4 

20.00 

11.03 

301 

68.1 

21,84 

11.27 

294 

96.2 

23.60 

11.49 

288 

113.6 

26.24 

11.85 

280 

131.6 

27.26 

12.11 

277 

149.5 

27.20 

12.29 

277 

166;g 

26.75 

12.41 

230 

183.7 

26.22 

12.50 

283 

200.1 

25.73 

12.56 

287 

216.0 

25.29 

12.60 

292 

231.6 

24,91 

12.63 

296 

246,9 

24,58 

12.65 

301 

261.9 

24.28 

12.66 

306 

291.3 

23.79 

12.68 

316 

320.0 

23.40 

12,68 

326 

348.2 

23.08 

12.68 

337 

375.9 

22.81 

12.68 

347 

403.3 

22.58 

12.67 . 

356 

430 .4 

22.39 

12.67 

366 

457,2 

22.23 

12.66 

376 

~483.9 

22.09 

12.65 

385 

510.3 

21.97 

12.64 

394 

536.7 

21.86 

12.64 

403 

602.0 

21.65 

12.62 

424 

666.8 

21.49 

12.61 

444 . 

731.1 

21.37 

12.60 

464 

795.1 

21.28 

12.59 

482 

858,9 

21.21 

12.58 

500 

922.4 

21.15 

12.57 

517 

985,9 

21.10 

12.56 

534 

1049.1 

21.06 

12.56 

550 

1112.3 

21.02 

12.55 

565 

1175.4 

20.99 

12.55 

580 

1238,4 

20.97 

12,. 54 

595 

1301,4 

20.95 

12.54 

610 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


25 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 1 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 





J/MOL 



H/S 

110.0 

2.68258 

78.07 

2371.4 

1427.1 

20.92 

12.53 

637 

120.0 

2.46471 

79.89 

2580.5 

1552.7 

20.39 

12.53 

664 

130.0 

2.27975 

81.56 

2789.3 

1678.1 

20.87 

12.52 

689 

140.0 

2.12073 

83.11 

2997.9 

1803.4 

20.86 

12.52 

714 

150.0 

1.98253 

84.55 

3206.4 

1928.7 

20.85 

12.52 

738 

160.0 

1,86130 

85.89 

3414.9 

2053.9 

20.84 

12.51 

761 

170.0 

1.75409 

87.15 

3623.2 

2179.0 

20.83 

12.51 

783 

180.0 

1.65858 

88.35 

3831.4 

2304.1 

20.82 

12.51 

805 

190.0 

1.57295 

89.47 

4039.6 

2429.1 

20.82 

12,51 

826 

200.0 

1,49575 

90.54 

4247.7 

2554.2 

20.81 

12.51 

847 

210.0 

1.42578 

91.55 

4455,8 

2679.1 

20. B1 

12.50 

667 

220. D 

1.36208 

92.52 

4663.9 

2604.1 

20.80 

12.50 

886 

230.0 

1.30383 

93.45 

4871.9 

2929.0 

20.80 

12.60 

906 

240.0 

1.25036 

94.33 

5079.9 

3054.0 

20.80 

12.50 

925 

250.0 

1.20111 

95.18 

5287.9 

3178.9 

20.80 

12.50 

943 

260.0 

1.15560 

96.00 

5495,9 

3303.8 

20.80 

12.50 

961 

270.0 

1.11341 

96.78 

5703.8 

3426.6 

20.79 

12.50 

979 

280.0 

1.07419 

97.54 

5911.8 

3553.5 

20.79 

12.50 

996 

290.0 

1.03765 

98.27 

6119.7 

3678.4 

2 0 .79 

12.50 

1014 

300.0 

1.00351 

98.97 

6327.6 

3803.2 

20 .79 

12.50 

1030 

310.0 

0.97154 

99.65 

6535.5 

3928.1 

20.79 

12.49 

1047 

320.0 

0.94155 

100.31 

6743.4 

4052.9 

20 .79 

"l2.49 

1063 

330.0 

0.91336 

100. -95 

6951.2 

4177.7 

20.79 

12,49 

1079 

340.0 

0.88681 

101.57 

7159.1 

4382.6 

20.79 

12.49 

1095 

350.0 

0.86175 

102.18 

7367.0 

4427*4 

20,79 

12.49 

1111 

360.0 

0.83808 

102.76 

7574.8 

4552.2 

20.79 

12.49 

1126 

370.0 

0.81567 

103.33 

7782.7 

4677.0 

20.79 

12.49 

1142 

380.0 

0.79442 

103.89 

7990.6 

4801.8 

20.79 

12.49 

1157 

390.0 

0.77426 

104.43 

8198,4 

4926.6 

20.78 

12.49 

1171 

400.0 

0.75509 

104.95 

8406.2 

5051 .4 

20 .78 

12.49 

1166 

420.0 

0.71947 

105,97 

8821.9 

5301. D 

20 .78 

12.49 

1215 

440.0 

0.68706 

106.93 

9237.6 

5550 .6 

20.78 

12,49 

1243 

460.0 

0.65744 

107.86 

9653.3 

5600 .2 

20.78 

12.49 

1270 

480*0 

0.63028 

108.74 

10068.9 

6 049,. 7 

20.76 

12.49 

1297 

5.00.0 

0.60526 

109.59 

10484.6 

6299.3 

20.78 

12.49 

1323 

550.0 

0.55063 

111.57 

11523.7 

6923.2 

20.78 

12.49 

1387 

600.0 

0.50504 

113.38 

12562.8 

7547.0 

20.78 

12.49 

1448 

650.0 

0.46643 

115.04 

13601.9 

8170.8 

20.78 

12.49 

1506 

700.0 

0.43329 

116.58 

14641. 0 

8794.6 

20.78 

12.48 

1563 

750.0- 

0*40456 

118,02 

15680,0 

9418.4 

20.78 

12.48 

1617 

600.0 

0.37939 

119.36 

16719.1 

10042.1 

20.78 

12.48 

1669 

850.0 

0.35717 

120.62 

17758.2 

10665.9 

20.78 

12.48 

1720 

900.0 

0.33741 

121.80 

18797.3 

11289.6 

20.78 

12.48 

1770 

950.0 

0.31973 

122.93 

19836.4 

11913.4 

20.78 

12.48 

1818 

1000.0 

0.30380 

123.99 

20875.5 

12537.1 

20.78 

12.48 

1866 

1100.0 

0.27627 

125.98 

22953.7 

13784.6 

20.78 

12.48 

1955 

1200.0 

0.25332 

127.78 

25031.9 

15032.0 

20.78 

12.48 

2042 

1300.0 

0.23389 

129.45 

27110.2 

16279,5 

20 .78 

12.48 

2125 

1400.0 

0.21723 

130.99 

29188.4 

17526.9 

20.78 

12.48 

2204 

1500.0 

0.20278 

132.42 

31266.7 

18774.3 

20.78 

12,48 

2281 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


30 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

HOL/LITER 

J/MOL-K 

J/MOL 

2.0 

44.94791 

5. 09 

83.0 

2.5 

44.55203 

6.22 

85.6 

3.0 

44,12644 

7.41 

86.8 

3.5 

43.69953 

.8.64 

92.8 


43.26684 

9.81 

97.2 

4.5 

42.82436 

10 . 92 

ioi.3 

5,0 

42.35547 

11.96 

106.9 

5.5 

41.85257 

12,95 

112.1 

6.0 

41.30714 

13,91 

117.6 

6.5 

40.71143 

14.85 

123.4 

7.0 

40.05827 

15.78 

129.7 

7.5 

39.34088 

16.70 

136.4 

e.o 

38.55299 

17,64 

143.7 

0.5 

37.68922 

18.59 

151,5 

9.0 

36.74588 

19,57 

160.1 

9.5 

35.72231 

20.56 

169.3 

10.0 

34.62269 

21,59 

179.3 

11.0 

32.24606 

23,70 

201.5 

12.0 

29.78285 

25.85 

226.2 

13.0 

27.43388 

27.94 

252.3 

14.0 

25.32304 

29.90 

278.8 

15.0 

23.47814 

31.73 

305.2 

16.0 

21.87639 

33.41 

331.3 

17.0 

20.48133 

34.96 

356.9 

16.0 

19.25812 

36.40 

382.1 

19.0 

18.17755 

37.75 

407.0 

20.0 

17.21608 

39.01 

431.6 

22.0 

15.57907 

41.32 

460.0 

24.0 

14.23655 

43.39 

527.5 

26.0 

13.11497 

45.26 

574.3 

26.0 

12.16347 

46.97 

620.6 

30.0 

11.34572 

48.55 

666.3 

32.0 

10.63506 

50. 01 

711.5 

.34.0 

10. 01149 

51,37 

756.5 

36.0 

9.45970 

52.65 

801.1 

36.0 

8.96779 

53.65 

845.4 

40.0 

6.52633 

54,98 

889.5 

45.0 

7.59756 

57.55 

998.9 

50.0 

6.85665 

59,84 

1107.3 

55.0 

6.25097 

61.89 

1214,9 

60.0 

5.74605 

63.75 

1321.9 

65.0 

5.31829 

65.46 

1428.5 

70.0 

4.95100 

67.03 

1534.7 

75.0 

4.63204 

68.49 

1640.6 

60.0 

4.35232 

69.86 

1746.2 

85.0 

4.10494 

71.13 

la's!. 6 

90.0 

3.88452 

72.34 

1956.8 

95.0 

3.68685 

73.47 

2061.9 

100.0 

3.50853 

74.55 

2166.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

15.4 

5.49 

5.21 

388 

17.3 

5.64 

5.12 

405 

20. D 

7.37 

6.70 

405 

23.3 

8.45 

7,66 

402 

27.0 

9.12 

8,20 . 

397 

30.9 

9.64 

8,53 

391 

35.1 

10.15 

6.60 

385 

39.4 

10.71 

9.04 

379 

44.0 

11.35 

9.29 

372 

46.8 

12.11 

9.54 

365 

53.8 

12.97 

9,80 

358 

53.2 

13.97 

10,07 

351 

64.8 

15.09 

10.33 

344 

70,9 

16.35 

10.53 

337 

77.3 

17.73 

10.84 

330 

84.2 

19.21 

11.08 

324 

91.5 

20 .74 

11.30 

317 

107,2 

23.60 

11.69 

307 

124.1 

25.59 

11.39 

301 

141.5 

26.45 

12.21 

298 

158.8 

26.52 

12.37 

298 

175.7 

26.23 

12.48 

300 

192.3 

25.84 

12.55 

303 

208.5 

25.44 

12.61 

306 

224.3 

25.07 

12.64 

310 

239.8 

24.74 

12.57 

315 

255.1 

24,45 

12.69 

319 

264.9 

23.96 

12.71 

328 

314.0 

23.57 

12.72 

337 

342.6 

23.24 

12.72 

346 

370.6 

22.97 

12.71 

356 

398.3 

22.75 

12.71 

365 

425 .7 

22.55 

12.70 

374 

452.9 

22.38 

12.69 

385 

479.8 

22.23 

12,68 

392 

506*5 

22.11 

12,67 

401 

533.0 

21.99 

12.67 

409 

598.8 

21.77 

12.65 

430 

663,9 

21.59 

12.63 

450 

728.6 

21.46 

12.62 

469 

792.9 

21.36 

12.61 

487 

856.9 

21.27 

12.60 

505 

920.7 

21.21 

12,59 

522 

984,3 

21.15 

12.58 

538 

1047.8 

21.10 

12.57 

554 

1111.1 

21.07 

12.57 

570 

1174.3 

21.03 

12.56 

585 

1237.4 

21.00 

12.56 

599 

1300 .5 

20 .98 

12.55 

614 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


30 ATMOSPHERE ISO0AR 


TEMP 

DENSITY 

K 

MOL/LITER 

110.0 

3.19952 

120.0 

2.94092 

130.0 

2.72125 

140.0 

2.53228 

150*0 

2.36797 

160.0 

2.22377 

170.0 

2.09618 

180,0 

1.98248 

190.0 

1.88050 

200.0 

1.78853 

210.0 

1.70515 

220.0 

1.62922 

230.0 

1.55976 

240.0 

1.49600 

250.0 

1.43724 

260.0 

1.38294 

270.0 

1.33259 

280.0 

1.28578 

290.0 

1.24215 

300.0 

1.20138 

310.0 

1.16321 

320.0 

1.12739 

330.0 

1.09371 

340.0 

1.06198 

350.0 

1.03205 

360.0 

1.00375 

370.0 

0.97697 

380.0 

0.95156 

390.0 

0.92747 

400.0 

0.90456 

420.0 

0.86196 

440.0 

0.82320 

4.60.0 

0.78778 

480.0 

0.75527 

500.0 

0.72535 

550.0 

0.65997 

600.0 

0*60540 

650.0 

0.55916 

700.8 

0.51949 

750.0- 

0.48507 

800.0 

0.45492 

850.0 

0.42831 

goo.o 

0.40463 

950.0 

0.38344 

1000.0 

0.36435 

1100.0 

0.33136 

1200.0 

0.30385 

1300.0 

0.26055 

1400.0 

0.26058 

1500.0 

0.24325 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

76.55 

2376.5 

78.37 

2585.8 

80.04 

2794.8 

81.59 

300-3.6 

83.03 

3212.3 

84.37 

3420.8 

85.64 

3629.2 

86.83 

3837.5 

87,96 

4045.8 

89.02 

4254.0 

90.04 

4462.1 

91.01 

4670.2 

91.93 

4878.3 

92.82 

5086.3 

93.67 

5294.4 

94.48 

5502.3 

95.27 

5710.3 

96.02 

5918.3 

96.75 

6126.2 

97.46 

6334.1 

98.14 

6542.0 

98.80 

6749.9 

99.44 

6957.8 

100.86 

7165.7 

100.66 

7373.6 

101.25 

7581.4 

101.62 

7769.3 

102.37 

7997.1 

102.91 

8205*0 

103.44 

8412.8 

104.45 

8828.5 

105.42 

9244.2 

106.34 

9659.8 

107.23 

10075.5 

108.08 

10491.1 

110.06 

11530.2 

111*86 

12569.3 

113.53 

13606.3 

115.07 

14647.4 

116.50 

15686.4 

117.84 

16725.5 

119.10 

17764.5 

120.29 

18803.6 

121.41 

19842.7 

122.46 

20881.7 

124.46 

22959.9 

126.27 

25038.0 

127.93 

27116.2 

129.47 

29194.4 

130.91 

31272.6 


INTERNAL 

CP 

ENERGY 

J/MOL-K 

J/MOL 


1426.4 

20.94 

1552.1 

20.91 

1677.7 

20.89 

1803.2 

20.87 

1928.5 

20.86 

2053.8 

20.85 

2179.0 

20.84 

2304.2 

20.63 

2429.3 

20.62 

2554.4 

20.82 

2679.4 

20.81 

2604.4 

20.81 

2929.4 

20.81 

3054.4 

20.80 

3179.3 

20.80 

3304.2 

20.80 

3429.2 

20.80 

3554.1 

20,79 

3679.0 

20.79 

3803.6 

20.79 

3928.7 

20.79 

4053.6 

20.79 

4178.4 

20.79 

4303.3 

20.79 

4428.1 

20 .79 

4553.0 

20 .79 

4677.8 

20.79 

4802.6 

20.79 

4927.4 

20.79 

5052.3 

20.78 

5301.9 

20,78 

5551.5 

20.78 

5801.1 

20.78 

6050.7 

20.78 

6300.3 

20.78 

6924.2 

20.76 

7548.1 

20,78 

8171.9 

20.78 

6795.8 

20.78 

9419.6 

20.78 

10043.4 

20.78 

10667.2 

20.78 

11291.0 

20.78 

11914.8 

20.78 

12538.6 

20.78 

13786.1 

20,78 

15033.6 

20.78 

16281.1 

20.78 

17526.6 

20.78 

18776.1 

20.78 


CV 

SPEED 

J/MOL-K 

SOUND 


M/S 

12.54 

641 

12.54 

668 

12.53 

693 

12.53 

716 

12.52 

741 

12.52 

764 

12.52 

786 

12.52 

808 

12,51 

829 

12.51 

850 

12.51 

870 

12,51 

889 

12.51 

908 

12.51 

927 

12.50 

946 

12.50 

964 

12.50 

981 

12.50 

999 

12.50 

1016 

12.50 

1033 

12.50 

1049 

12.50 

1065 

12.50 

1082 

12.50 

1097 

12.50 

1113 

12.50 

1128 

12.50 

1143 

12.50 

115 8 

12.49 

1173 

12.49 

1188 

12.49 

1217 

12.49 

1245 

12.49 

1272 

12.49 

1299 

12.49 

1325 

12.49 

1389 

12.49 

1449 

12.49 

1506 

12.49 

1564 

12.49 

1618 

12.49 

1671 

12.49 

1721 

12.49 

1771 

12.48 

1819 

12.48 

1866 

12.48 

1956 

12.48 

2042 

12.48 

2125 

12.48 

2205 

12.48 

2282 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


40 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

cv 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-I 

2.5 

46.13409 

5.79 

106,8 

19.0 

5 .66 

4.94 

3*0 

45.68543 

6.99 

110.1 

21.4 

7.44 

6,70 

3.5 

45.27500 

8.22 

114.1 

24.6 

8 *46 

7.71 

4.0 

44.88577 

9.39 

118.5 

28.2 

9.02 

8.21 

4.5 

44.50160 

10.47 

123.1 

32.0 

9.41 

8.50 

5.0 

44.10952 

11.48 

127,9 

36.0 

9,77 

8.72 

5.5 

43.69952 

12.43 

132.9 

40.1 

10.17 

8.91 

6.0 

43.26380 

13.34 

138.1 

44.4 

10.64 

9.12 

6,5 

42.79614 

14.21 

143.5 

48.8 

11.19 

9.33 

7.0 

42.29140 

15.06 

149.3 

53.5 

11.82 

9.56 

7.5 

41.74526 

15.90 

155.4 

58.3 

12.54 

9.60 

8.0 

41.15398 

16.74 

161.8 

63.4 

13.34 

10.04 

8.5 

40.51439 

17.57 

168.7 

68 .7 

14.22 

10.29 

9.0 

39.82395 

18.41 

176.1 

74,3 

15,19 

10.53 

9.5 

39.08093 

19.26 

183.9 

80.2 

16.23 

10.76 

10.0 

38.28477 

20.12 

192.3 

86.5 

17.33 

10.99 

11.0 

36.53932 

21*88 

210.8 

99.9 

19.66 

11.40 

12.0 

34.62428 

23.69 

231.6 

114.5 

21.91 

11.75 

13.0 

32.61841 

25.52 

254.5 

130 .2 

23.75 

12.03 

14.0 

30.62580 

27.33 

278.9 

146.5 

24.93 

12.25 

15,0 

28.73769 

29 . 07 

304.1 

163.1 

25.49 

12.40 

16.0 

27, 00593 

30.72 

329.7 

179.6 

25.60 

12.52 

17.0 

25.44472 

32.27 

355.3 

196.0 

25.46 

12.60 

18.0 

24.04604 

33.72 

380.6 

212.0 

25.22 

12.66 

19.0 

22.79291 

35 . 07 

405.7 

227 ,9 

24.95 

12.70 

20.0 

21.66666 

36.35 

430.5 

243.4 

24.68 

12.73 

22.0 

19.72791 

38.67 

479.3 

273.9 

24.19 

12.76 

24.0 

18,11886 

40.76 

527.3 

303 .6 

23.79 

12.78 

26.0 

16,76094 

42.65 

574.5 

332.7 

23.46 

12.78 

28.0 

15.59865 

44.38 

621.2 

361.3 

23.18 

12.77 

30.0 

14.59193 

45.97 

667.3 

389.5 

22.95 

12.77 

32.0 

13.71110 

47.44 

713 . 0 

417.4 

22.75 

12,76 

34.0 

12.93370 

48.62 

758.3 

444,9 

22.58 

12.75 

36.0 

12.24231 

50.11 

803.3 

472.2 

22.43 

12.74 

38.0 

11.62329 

51.31 

848.0 

499.3 

22.30 

12.73 

40.0 

11.06571 

52.45 

892.5 

526.2 

22.18 

12.72 

45.0 

9.86663 

55.05 

1002*8 

592.6 

21.94 

12.70 

50.0 

8.94068 

57,35 

1112.0 

658.6 

21.76 

12.68 

55.0 

8.16419 

59.42 

1220.3 

723.9 

21.60 

12.66 

60,0 

7.51485 

61,29 

1328.0 

788.7 

21.48 

12.64 

65.0 

6.96340 

63.01 

1435.2 

853.1 

21.39 

12.63 

70.0 

6.48898 

64.59 

1541.9 

917,3 

21.31 

12.62 

75.0 

6.07628 

66 . 06 

1648.3 

981.3 

21.24 

12.61 

80.0 

5.71366 

67,43 

1754.4 

1045.0 

21.19 

12.60 

85*0 

5*39293 

68.71 

1860.2 

1108.6 

21.14 

12.59 

90.0 

5.10666 

69.92 

1965.8 

1172.1 

21.10 

12,59 

95,0 

4.84968 

71.06 

2071.2 

1235.5 

21.07 

12,58 

100.0 

4.61764 

72,14 

2176^5 

1298,7 

21.04 

12.58 


SPEED OF 
SOUND 
M/S 

442 
441 
438 
434 
430 
424 
419 
414 
40 8 
402 
397 

391 
385 
379 

374 

36 8 
357 
346 

341 
337 
335 
335 
337 
339 

342 

345 

352 

359 

367 

375 
383 

392 
400 
40 8 
416 

424 

443 
462 
481 
498 
515 
532 
548 
564 
579 
593 
608 
622 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 


40 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

MOL/LITER 

110.0 

4.21505 

120,0 

3.87765 

130.0 

3.59067 

140.0 

3.34353 

150.0 

3.12841 

160.0 

2.93943 

170.0 

2.77209 

180.0 

2.62284 

190.0 

2.48890 

200.0 

2.36802 

210.0 

2.25836 

220.0 

2.15843 

230.0 

2.06699 

240.0 

1.98299 

250.0 

1.90557 

a6o«o 

1.83397 

Z70.0 

1.76756 

280.0 

1.70560 

290.0 

1.64822 

300.0 

1.59440 

310.0 

‘1.54398 

320.0 

1,49666 

330.0 

1.45215 

340.0 

1.41021 

350.0 

1.37063 

360.0 

1.33321 

370.0 

1.29778 

380.0 

1.26419 

390.0 

1.23229 

400.0 

1.20196 

420,0 

1.14557 

440.0 

1.09424 

460.0 

1.04731 

480.0 

1.00423 

5.00.0 

0.96456 

550.0 

0.87787 

600.0 

0.8Q547 

650.0 

0.74410 

700.0 

0.69141 

750.0* 

D. 64570 

aoo.o 

0.60565 

850.0 

0.57027 

900.0 

0.53880 

950.0 

0.51062 

1000.0 

0.48525 

llOOoO 

0.44137 

1200.0 

0.40477 

1300.0 

0.37377 

1400.0 

0.34718 

1500.0 

0.32413 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

74.14 

2386.6 

75.97 

2596.3 

77.64 

2805,7 

79.19 

3014.8 

80.63 

3223.7 

81.98 

3432.5 

83.24 

3641,1 

84,44 

3849.6 

85.56 

4058.0 

'86.63 

4266.3 

87.65 

4474.6 

88.62 

4682.8 

89.54 

4891.0 

90.43 

5099.1 

91,28 

5307.1 

92.09 

5515.2 

92. 88 

5723.2 

93.63 

5931.2 

94.36 

6139.2 

95.07 

6347.1 

95.75 

6555.1 

96.41 

6763,0 

97,05 

6970.9 

97.67 

7176.8 

98.27 

7386.7 

98. 86 

7594.5 

99.43 

7802.4 

99.98 

8010.3 

100.52 

8218.1 

101.05 

8426. Q 

102.06 

8841.6 

103.03 

9257.3 

103.95 

9673.0 

104.84 

10088.6 

105.69 

105D4.2 

107.67 

11543. 3 

109.48 

12582.3 

111.14 

13621.3 

112.68 

14660.2 

114.11 

15699.2 

115.45 

16738.2 

116.71 

17777.2 

117.90 

18816.2 

119.03 

19855.1 

120.09 

20894.1 

122.07 

22972,1 

123.88 

25050.2 

125.54 

27128.2 

127.08 

29206.3 

128.52 

31264.4 


INTERNAL CP 

ENERGY J/MOL-K 

J/MOL 

1425.0 20.99 

1551.1 20.95 

1676.9 20.92 

1802.6 20.90 

1928.2 20.88 

2053.6 20.87 

2179.0 20.86 

2304.3 20.85 

2429.5 20.84 

2554.7 20.83 

2679.9 20.82 

2805.0 20.82 

2930.1 20.81 

3055.1 20.81 

3180.2 20.81 

3305.2 20.80 

3430.2 20.80 

3555.1 20.80 

3680.1 20.80 

3805.0 20.79 

3929.9 20.79 

4054.9 20.79 

4179.8 20.79 

4304.7 20.79 

4429.6 20.79 

4554.4 20.79 

4679.3 20.79 

4804.2 20.79 

4929.0 20.79 

5053.9 20.78 

5303.6 20.78 

5553.3 20.78 

5802.9 20.78 

6052.6 20.78 

6302.2 20.78 

6926.3 20.78 

7550.3 20.78 

8174.2 20.78 

8798.2 20.78 

9422.1 20.78 

t ^ 

10046.0 20.78 

10669.9 20.78 

11293.7 20.78 

11917.6 20.78 

12541.4 20.78 

13789.1 20.78 

’15036.8 20.78 

16284.4 20.78 

17532.0 20.78 

18779.6 20.78 


CV 

SPEED 

J/MOL-K 

SOUND 

M/S 

12.57 

649 

12.56 

675 

12.55 

700 

12.55 

724 

12.54 

748 

12.54 

771 

12.53 

793 

12.53 

814 

12.53 

835 

12.52 

855 

12.52 

875 

12.52 

895 

12.52 

914 

12.52 

932 

12.52 

951 

12.51 

968 

12.51 

966 

12.51 

1003 

12.51 

1020 

12.51 

1037 

12.51- 

1054 

12.51 

1070 

12.51 

1086 

12.51 

1101 

12.50 

1117 

12.50 

1132 

12.50 

1147 

12.50 

1162 

12. 50 

1177 

12.50 

1192 

' 12.50 

1220 

12.50 

1248 

■■ 12.50 

1275 

12.50 

1302 

12.50 

1328 

12.50 

1392 

12.49 

1452 

12.49 

1510 

12.49 

1566 

12.49 

1620 

12.49 

1673 

12.49 

1723 

12.49 

1773 

12.49 

1821 

12.49 

1868 

12.49 

1958 

12.49 

2044 

12.49 

2127 

12.49 

2206 

12.49 

2283 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-A 


50 

ATMOSPHERE 

ISOBAR 


TEMP 

DENSITY 

ENTROPY 

enthalpy 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

2.5 

47.54272 

5.31 

127.3 

3.0 

47.04352 

6.57 

130.7 

3.5 

46.62630 

7.84 

134.8 

4.Q 

46.25420 

9.03 

139.3 

it. 5 

45.90294 

10.11 

143.9 

5.0 

45.55597 

11,11 

148.6 

5.5 

45.20174 

12.03 

153.5 

6.0 

44.83t93 

12.91 

158.5 

6.5 

44.44044 

13.74 

163,7 

7.0 

44,02263 

14,55 

169.1 

7.5 

43.57488 

, 15.33 

174.8 

8.0 

43.09431 

16.11 

180.8 

8.5 

42.57862 

16.87 

187.2 

9.0 

42.02598 

17.64 

193.9 

9.5 

41.43507 

18.41 

201.0 

10. 0 

40.80506 

19.18 

208.5 

11.0 

39.42785 

20.73 

224.8 

12.0 

37.90351 

22,32 

243.1 

13.0 

36.25947 

23.94 

263.3 

14.0 

34.54352 

25.56 

285.2 

15.0 

32.81704 

27.17 

308.5 

16.0 

31.13974 

28.74 

332.8 

17.0 

29.55538 

30.24 

357.6 

18.0 

28.08682 

31.67 

382.6 

19.0 

26.73990 

33. 02 

407.6 

20.0 

25.50998 

34.29 

432.4 

22.0 

23.36150 

36.64 

481.6 

24.0 

21.55620 

38.74 

529,9 

26.0 

20.01974 

40.64 

577.4 

26.0 

18.69546 

42.38 

624.3 

30.0 

17.54124 

43.98 

670.7 

32.0 

16.52552 

45.46 

716.7 

34.0 

15.62425 

46.84 

762.3 

36.0 

14.81879 

48.14 

807.5 

38.0 

14.09441 

49.35 

852.5 

40.0 

13.43930 

50.50 

897,2 

45.0 

12.04580 

53.11 

1008.0 

50.0 

10.91998 

55.42 

1117.7 

55.0 

9.99091 

57,50 

1226.6 

60.0. 

9.21075 

59.38 

1334.8 

65.0 

8.54603 

61.10 

1442.5 

70.0 

7.97265 

62.69 

1549.6 

75.0 

7.47279 

64.17 

1656.4 

60.0 

7.03302 

65.54 

1762.8 

85.0 

6.64299 

66.83 

1869.0 

90^.0 

8.29463 

68.04 

1974,9 

95.0 

5.98152 

69.18 

2080.6 

100.0 

5.69851 

70.26 

2186.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



H/S 

20-.7 

6.02 

4.99 

476 

23.0 

7.72 

6.86 

471 

26.2 

8.63 

7,85 

469 

29.8 

9.07 

8.31 

465 

33.5 

9.34 

8.54 

462 

37.4 

9.56 

8.69 

457 

41.4 

9.67 

8.83 

453 

45.5 

10.21 

8.99 

448 

49.7 

10.63 

9.17 

444 

54,1 

11.13 

9.37 

439 

58.6 

11.69 

9.59 

434 

63,3 

12.32 

9,81 

429 

68.2 

13.02 

10.04 

424 

73.3 

13.77 

10.27 

419 

78.7 

14,59 

10.50 

415 

84.3 

15.45 

10.73 

410 

96.3 

17.31 

11.15 

40 0 

109.4 

19.24 

11.52 

391 

123.6 

21.10 

11.84 

382 

138.6 

22.70 

12.09 

376 

154.2 

23.88 

12.30 

371 

170.1 

24.60 

12.45 • 

368 

186.2 

24.94 

12.57 

367 

202.2 

25.02 

12.65 

368 

218.1 

24.93 

12.71 

369 

233.6 

24.76 

12.75 

371 

264.7 

24.35 

12.80 

376 

294.8 

23.95 

12.83 

382 

324,3 

23.61 

12.83 

389 

353.3 

23.32 

12.83 

396 

381.9 

23.08 

12.82 

403 

410.1 

22.86 

12,61 

410 

436.0 

22.70 

12.80 

417 

465.6 

22.55 

12.79 

424 

493.0 

22.41 

12.78 

432 

520,2 

22.29 

12.77 

439 

587.4 

22.05 

12.74 

457 

653.8 

21.86 

12.72 

475 

719.5 

21.70 

12.70 

493 

784.8 

21.58 

12.68 

509 

849.6 

21.48 

12.66 

526 

914.1 

21.39 

12.65 

542 

978.4 

21.32 

12.64 

558 

1042.4 

21.26 

12.63 

573 

1106.3 

21.21 

12.62 

588 

1170.0 

21,16 

12.61 

602 

1233.6 

21.12 

12.60 

616 

1297.1 

21.09 

12.60 

630 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-A 


50 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/L-ITER 

J/MOL-K 

J/MOL 

11G*0 

5.20681 

72.27 

2396.7 

lao.o 

4.79406 

74.10 

2606.8 

130.0 

4.44252 

75,78 

2816.6 

140.0 

4.13942 

77.33 

3026.0 

ISO.O 

3.67531 

78.77 

3235.1 

160.0 

3.64308 

80.12 

3444.1 

170.0 

3.43727 

81.39 

3652.9 

180.0 

3.25357 

82.58 

3861,6 

190.0 

3.08859 

83.71 

4070.1 

200.0 

2.93959 

84,78 

4278.6 

210.0 

2.80436 

85.79 

4487.0 

220.0 

2.68105 

86.76 

4695.3 

230.0 

2.56816 

87,69 

4903.5 

240.0 

2.46442 

88.57 

5111.7 

260.0 

2.36875 

89.42 

5319.8 

260*0 

2.26024 

90.24 

5527.9 

270.0 

2.19811 

91.03 

5736,0 

260.0 

2.12171 

91 .78 

5944.D 

290.0 

2.05044 

92.51 

6152.0 

300.0 

1.98381 

93.22 

6360.0 

310.0 

1.92138 

93.90 

6566.0 

320.0 

1.86277 

94.56 

6775.9 

330.0 

1.80762 

95.20 

69 83. '9 

340.0 

1.75565 

95.82 

7191.8 

350.0 

1.70658 

96.42 

7399.7 

360.0 

1.66019 

97.01 

7607,6 

370*0 

1.61625 

97.58 

7815.4 

380.0 

1.57458 

98.13 

8023.3 

390.0 

1.53500 

98.67 

8231.2 

400.0 

1.49736 

99.20 

8439.0 

420.0 

1.42737 

100.21 

6854.7 

440.0 

1.36363 

101.18 

9270.4 

460.0 

1.30533 

102.10 

9686.0 

480.0 

1.25182 

102.99 

10101.6 

500*0 

1.20252 

103.84 

1D517.3 

550.0 

1.09474 

105.82 

11556.3 

600.0 

1.00468 

107.62 

12595.2 

650.0 

0.92831 

109.29 

13634.1 

700.0 

0.86273 

110.83 

14673.1 

750.0- 

0.80580 

112.28 

15712.0 

800.0 

0.75591 

113.60 

16750.9 

850. 0 

0.71184 

114.86 

17789.8 

900.0 

0.67263 

116.05 

18828.7 

950.0 

0.63750 

117,17 

19867.6 

1000.0 

0.60586 

116.24 

20906.5 

1100.0 

0.55116 

120*22 

22984,4 

1200.0 

0.50551 

122.03 

25062.3 

1300. 0 

0.46684 

123.69 

27140.2 

1400.0 

0.43366 

125.23 

29218.2 

1500.0 

0.40489 

126.66 

31296.2 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

1423.7 

21,03 

12.59 

657 

1550.0 

20.99 

12.58 

683 

1676.1 

20.96 

12.57 

707 

1602.0 

20 .93 

12.56 

731 

1927.8 

20 .91 

12,56 

755 

2053.4 

20.89 

12.-55 

777 

2179.0 

20.87 

12.55 

799 

2304.4 

20 .86 

12.54 

620 

2429,8 

20.85 

12.54 

841 

2555.1 

20 .84 

12.54 

861 

2680.3 

20 .83 

12.53 

881 

2805.6 

20 .83 

12.53 

900 

2930.7 

20.82 

12.53 

919 

3055.9 

20.82 

12.53 

937 

3181.0 

20.81 

12.53 

956 

3306.1 

20 .81 

12.52 

973 

3431.1 

20.81 

12.52 

991 

3556.2 

20.80 

12.52 

1008 

3681.2 

20.80 

12.52 

1025 

3806.2 

20 .80 

12.52 

1042 

3931.1 

20 .80 

12.52 

1058 

4056.1 

20.7-9 

12.52 

1074 

4181.1 

20.79 

12.51 

1090 

4306.0 

20 >.79 

12.51 

1106 

4430.9 

20.79 

12.51 

1121 

4555.9 

20.79 

12.51 

1136 

4680.8 

20.79 

12.51 

1151 

4805.7 

20 .79 

12.51 

1166 , 

4930.6 

28.79 

12.51 

1181 

5055.5 

20.79 

12.51 

1195 

5305.3 

20.78 

12.51 

1224 

5555.0 

20.78 

12.51 

1251 

5804.7 

20.78 

12.51 

1279 

6054.4 

20,78 

12.50 

1305 

6304.1 

20.78 

12.50 

1331 

6928.3 

20.78 

12.50 

1394 

7552.4 

20.78 

12.50 

1455 

8176.5 

20.78 

12.50 

1513 

8800.5 

20.78 

12.50 

1569 

9424.5 

20.78 

12.50 

1623 

10048.5 

20.78 

12,50 

1675 

10672.5 

20.78 

12.49 

1726 

11296.4 

20.78 

12.49 

1775 

11920.4 

20.78 

12.49 

1823 

12544.3 

20.78 

12.49 

1869 

13792.1 

20 .78 

12.49 

1959, 

15039.9 

20.78 

12.49 

2045 

16287,7 

20.78 

12.49 

2128 

17535.4 

20.7,8 

12.49 

2208 

18783.1 

20.78 

12.49 

2284 


0 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


60 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND' 





J/MOL 



M/S 

110.0 

6*17542 

70.74 

2406.9 

1422.4 

21.07 

12.61 

665 

120.0 

5.69073 

72,57 

2617.3 

1549.0 

21.02 

12.60 

690 

130.0 

5.27731 

74.25 

2827.4 

1675.3 

20 .99 

12.59 

715 

140*0 

4.92040 

75.81 

3037.1 

1801.5 

20.95 

12.58 

738 

150.0 

4.6090 8' 

77.25 

3246.5 

. 19 27.4 

20.93 

12.57 

761 

160.-0 

4.33507 

78.60 

3455.7 

2053.2 

20.91 

12.57 

783 

170.0 

4.09201 

79.87 

3664.6 

2178,9 

20 .89 

12.56 

805 

180.0 

3.87491 

81.06 

3873.5 

2304.5 

20.68 

12.56 

826 

190.0 

3.67979 

82.19 

4082.2 

2430.0 

20 .86 

12.65 

847 

200.0 

3.50347 

83.26 

4290.7 

2555.4 

20.85 

12.55 

867 

210.0 

3*34333 

84.28 

4499.2 

2680.8 

20.84 

12.55 

886 

220.0 

3.19725 

85.25 

4707.6 

2806,1 

20.84 

12,54 

905 

230.0 

3*06343 

86.17 

4915.9 

2931.4 

20.83 

12.54 

924 

240.0 

2.94040 

87.06 

5124.2 

3056.6 

20.82 

12.54 

942 

250.0 

2*82669 

87.91 

5332.4 

3181.8 

20.82 

12.54 

960 

260*0 

2.72184 

88.73 

5540.6 

3306.9 

20.81 

12.53 

978 

270*0 

2.62433 

89*51 

5746.7 

3432.0 

20.81 

12.53 

996 

280.0 

2.53358 

90.27 

5956.8 

3557.1 

20.81 

12.53 

1013 

290.0 

2.44890 

91*00 

6164.8 

3682.2 

20.80 

12,53 

1029 

300.0 

2.36971 

91*70 

6372.9 

3807.3 

20.60 

12.53 

1046 

310.0 

2.29548 

92.39 

6580.9 

3932.3 

20.80 

12-.53 

1062 

320*0 

2.22577 

93.05 

6788.8 

4057.3 

20.80 

12,52 

1078 

330.0 

2.16018 

93.69 

6996.8 

4182,3 

20.79 

12.52 

1094 

340.0 

2.09834 

94.31 

7204.7 

4307,3 

20.79 

12,52 

1110 

350.0 

2.03994 

94.91 

7412.6 

4432.3 

20, .79 

12.52 

1125 

360.0 

1.98471 

95.50 

7620.5 

4557.3 

20.79 

12.52 

1140 

370.0 

1.93239 

96.07 

7828.4 

4682.2 

20.79 

12,52 

1155 

380.0 

1.88277 

96*62 

8036.3 

4807.2 

20.79 

12.52 

1170 

390.0 

1.83562 

97.16 

8244.2 

4932.1 

20.79 

12.52 

1184 

400*0 

1.79079 

97.69 

8452.0 

5057.1 

20.79 

12.52 

1199 

420.0 

1.70737 

98,70 

8867.7 

5306.9 

20.78 

12.51 

1227 

440.0 

1.63139 

99.67 

9283.4 

5556.7 

20.78 

12,51 

1255 

460.0 

1.56188 

100.59' 

9699.0 

5806.5 

20.78 

12.51 

1282 

480.0 

1.49805 

101.48 

10114.6 

6056.3 

20.78 

12.51 

1308 

500*0 

1.43923 

102.32 

10530.3 

6306. 0 

20.78 

12.51 

1334 

550.0 

1.31059 

104.30 

11569.2 

6930 .3 

20.78 

12.51 

1397 

600.0 

1.20305 

106.11 

12608.1 

7554.6 

20.78 

12.51 

1458 

650*0 

1.11181 

107.78 

13647.0 

8178 .7 

20.78 

12,50 

1515 

700.0 

1.03343 

109.31 

14685.9 

8802.9 

20.78 

12.50 

1571 

750.0. 

0.96538 

110.75 

15724.7 

9427.0 

20,78 

12.50 

1625 

800.0 

0.90572 

112.09 

16763.5 

10051.1 

20.78 

12,50 

1677 

850*0 

0.85301 

113.35 

17802.4 

10675.1 

20.78 

12.50 

1728 

900.0 

0.80610 

114.54 

18841.2 

11299.1 

20.78 

12.50 

1777 

950.0 

0.76407 

115.66 

19880.1 

11923.1 

20.78 

12.50 

1824 

1000.0 

0.72621 

116,73 

20918.9 

12547.1 

20.78 

12.50 

1871 

1100.0 

0.66072 

118.71 

22996.7 

13795.1 

20.78 

12.50 

1961 

1200*0 

0.60606 

120.51 

25074.5 

15043.0 

20.78 

12.49 

2047 

1300.0 

0.55975, 

122.18 

27152.3 

16290.9 

20.78 

12.49 

2129 

1400.0 

0.52002 

123.72 

29230.1 

17538.8 

20.78 

12.49 

2209 

4 

1500.0 

0.48555 

125.15 

31308.0 

16786.6 

20.78 

12.49 

2285 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


60 ATMOSPHERE ISOBAR 


TEMP ■ 

DENSITY 

ENTROPY 

ENTHALPY 

, K_ 

MOL/LITER 

J/HOL-K 

J/MOL 

3.0 

48.26969 

6.16 

150,7 

3.S 

47,82828 

7.49 

155,1 

4.0 

47.45768 

8i70 

159,6 

4,5 

47.12317 

9.80 

164,3 

, 5,0 

46,80357 

10.79 

169,0 

5.5 

46.48514 

11.71 

173,8 

6,0 

46,15856 

12.56 

178,7 

6,5 

45.81728 

13.37 

183,7 

7.0 

45.45660 

14.14 

188,9 

7,5 

45.07304 

14. 69 

194.4 

0.0 

44.66399 

15.62 

200.1 

8,5 

44.22748 

16.35 

206.0 

9.0 

43.76202 

17.06 

■ 212,3 

9.5 

43.26652 

17.78 

•218,9 

ID.O 

42.74027 

18.49 

225.6 

11,0 

41.59462 

19.92 

240.8 

12.0 

40.32772 

21.36 

257.5 

13.0 

36.95100 

22.83 

275,8 

14.0 

37.48675 

24.30 

295.7 

15.0 

35.96822 

25.78 

317.1 

16 ,J 

34.43588 

27 .24 

339'. 8 

17.0 

32.93008 

28.67 

363.4 

18.0 

31.48366 

30.05 

387.5 

19.0 

30.11794 

31.38 

412.0 

20.0 

28.84302 

32.64 

436.6 

22.0 

26.56701 

34.98 

485.7 

24.0 

24.62075 

37.09 

534.2 

26.0 

22.94783 

39.00 

582.0 

28. o' 

21.49641 

40.75 

629,2 

30.6 

20.22479 

42.36 

675.9 

32.0 

19.10064 

43.85 

722.0 

34.0 

18.09892 

45.24 

767.8 

36.0 

17.20008 

46. '54 

813.2 

38.0 

16.38363 

47.76 

858.3 

40.0 

15.65214 

48,91 

903.2 

45.0 

14.07680 

'51.53 

1014.4 

50.0 

12.79512 

53.65 

1124.5 

55.0 

11.73137 

55.93 

1233.8 

60.0 

10.83400 

57.82 

1342.3 

65.0- 

10.06654 

59.55 

1450.3 

70.0 

9.40250 

61.14 

1557.8 

75.0 

8.82214 

62.62 

1664,8 

80.0 

8.31045 

64.00 

1771,6 

85.0 

7.65582 

65.29 

1678,0 

90.0 

7.44911 

66.50 

1984.2 

95.0 

7.08307 

67.65 

2090.1 

100.0 

6.75152 

68.73 

2195.9 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

24.6 

8,23 

7,15 

498 

27.9 

8.95 

8.09 

495 

31.5 

9 .24 

8.47 

492 

35.2 

9.38 

8.62 

489 

39.1 

9.51 

8.71 

486 

43.0 

9.69 

8.80 

482 

47,0 

9.93 

8,91 

478 

51.0 

10 .26 

9.05 

474 

55.2 

10.65 

9.22 

47 0 

69.5 

11,11 

9.41 

466 

63.9 

11.64 

9.61 

462 

68.6 

12.21 

9.83 

45 8 

73.4 

12.85 

10.05 

454 

78.4 

13.53 

10.27 

45 0 

83.6 

14.25 

10.49 

445 

94.7 

15.80 

10.91 

437 

106.7 

17.45 

11.30 ' 

42 8 

119,7 

-19.13 

11.64 

42 0 

133,5 

20,71 

11.93 

413 

148,1 

22.09 

12.17 . 

407 

163.2 

23 .18 

12.36 

402 

178.7 

23,93 

12.51 

399 

194.4 

24,38 

12.62 

397 

210.2 

24.58 

12.70 

396 

225,9 

24.61 

12.76 

397 

256,9 

24.41 

12.83 

40 0 

287.3 

24.08 

12.87 

404 

317.1 

23.75 

12.88 

410 

346,4 

23.45 

12.88 

416 

375.3 

23,20 

12.88 

422 

403.7 

22.98 

12.87 

428 

431.9 

22.79 

12.85 

435 

459.8 

22.63 

12;84 

441 

487.4 

22.49 

12.83 

448 

514.8 

22.37 

12.81 

455 

582.5 

22.12 

12.78 

472 

649.4 

21.93 

12.76 

48 8 

715.5 

21.77 

12.73 

505 

781.1 

21.65 

12.71 

521 

846.3 

21.54 

12.'70 

537 

911.2 

21.45 

12.66 

552 

975.7 

21.36 

12.67 

56 8 

1040.0 

21.31 

12.66 

582 

1104.1 

21.26 

12.64 

597 

1168.0 

21.21 

12.64 

611 

1231,6 

21,17 

12.63 

625- 

1295.4 

21.13 

12.62 

638 
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PROVISIONAL thermodynamic PROPERTIES OF HELIUM-4 


70 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/HOL 

3«0 

49.40622 

5.71 

170.1 

3o5 

48.92490 

7.13 

174,8 

4.0 

48.54403 

8.40 

179,5 

4.5 

48.21521 

9,52 

184.2 

5.0 

47.91155 

10.52 

18,9.0 

5.5 

47.61657 

11.43 

193.8 

6.0 

47.31957 

12.27 

198.6 

6.5 

47.01329 

13.06 

203.5 

7.0 

46.69270 

13.81 

208.6 

7.5 

46.35419 

14,53 

213.6 

8.0 

45.99518 

15.24 

219.3 

8.5 

45.61379 

15.93 

225.0 

9.0 

45.20863 

16.61 

230.9 

9.5 

44.77874 

17,28 

237.2 

10.0 

44.32349 

17.95 

243.7 

11.0 

43.33585 

19.29 

257.8 

12.0 

42.24645 

20.63 

273.2 

13,0 

41.06115 

21.99 

290.2 

14,0 

39.79189 

23.35 

308.6 

15.0 

38.45736 

24.72 

326.5 

16.0 

37.08253 

26.09 

349,6 

17.0 

35.69615 

27.44 

371.9 

18.0 

34.32682 

28.76 

395.. 0 

19.0 

32.99894 

30.04 

418.7 

20.0 

31.73006 

31.26 

442.8 

22.0 

29.40442 

33.59 

491.4 

24.0 

27.36881 

35.70 

539.9 

26.0 

25.59546 

37.62 

587.8 

26.0 

24.04447 

39.38 

635.3 

30.0 

22.67825 

41.00 

682.1 

32.0 

21.46546 

42.49 

728.5 

34.0 

20*38091 

43.66 

774.5 

36.0 

19.40456 

45.19 

820,1 

38.0 

18.52044 

46,41 

865.3 

40.0 

17.71560 

47.57 

910.3 

45.0 

15,98581 

50.19 

1021.8 

50.0 

14,56951 

52.52 

1132.2 

55.0 

13.38760 

54.61 

1241.7 

60.0 

12.38590 

56.50 

13 50. '5 

65.0- 

11,52587 

58,23 

1458.7 

70.0 

10.77931 

59.83 

1566.4 

75.0 

10.12502 

61.31 

1673.7 

80.0 

9.54679 

62.69 

1780.6 

85.0 

9.03201 

63.98 

1687.3 

90. 0 

8.57071 

65.20 

1993.7 

95.0 

8.15490 

66.35 

2099.8 

100.0 

7.77812 

67.43 

2205.8 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/HOL-K 

J/HOL-K 

SOUND 

J/MOL 



M/S 

26.6 

8.99 

7.56 

522 

29.8 

9.40 

8,41 

518 

33.4 

9.60 

8.69 

516 

37.1 

9.50 

8.76 

514 

40.-9 

9-51 

8.77 

511 

44.8 

9,59 

8.79 

5JQ8 

48.7 

9.75 

8.66 

505 

52.7 

9.99 

8.96 

5pi 

56,7 

10.31 

9,09 

498 

60.8 

10.69 

9.26 

494 

65.1 

11.13 

9,44 

491 

69.5 

11.63 

9.64 

487 

74.0 

12.18 

9.85 

484 

78.8 

12.77 

10,07 

480 

83.7 

13.40 

10.28 

477 

94,1 

14.75 

10.70 

469 

105.3 

16.19 

11.10 

461 

117.4 

1-7.69 

, 11.46 

454 

130,4 

19,16 

11.77 

447 

144,0 

20.54 

12.03 

440 

158,4 

21,75 

12.25 

43 4 

173.2 

22.73 

12.43 

430 

,188.4 

23.45 

12.56 

426 

203.8 

23.93 

12.67 

424 

219.3 

24.20 

12.75 

423 

250,2 

24.31 

12.85 

424 

280.7 

24,13 

12.90 

426 

310.7 

23.85 

12.92 

430 

340.3 

.23.57 

12.93 

43 5 

369.4 

23.31 

12.92 

441 

3.98.1 

23.08 

12.92 

446 

426.4 

22,.88 

12.90 

452 

454.5 

,22.71 

12.89 

45 8 

482.3 

22.56 

12.87 

464 

"509.9 

22.44 

12.86 

471 

578.1 

22.18 

12.63 

486 

645.3 

21.98 

12.80 

502 

711.9 

21.82 

12.77 

■518 

777.8 

21.70 

12.75 

533 

843,3 

21.59 

12.73 

548 

908.4 

21.50 

12.71 

563 

973.2 

21.42 

12.69 

578 

1037.7 

21.36 

12.68 

592 

1102.0 

21.30 

12.67 

606 

1166.1 

21.25 

12.66 

62 0 

1230.0 

21.21 

12.65 

634 

1293.8 

21.17 

12,64 

647 
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PROVISIONAL THERHODY.NAMIC PROPERTIES OF HELIUH-4 


70 ATMOSPHERE ISOBAR 


TEHP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

7.12139 

69.45 

2417.1 

120.0 

6,56811 

71.28 

2627.9 

130.0 

6.09544 

72.96 

2838.2 

140.0 

5.68685 

74,52 

3048.1 

150.0 

5.33003 

75.97 

3257.8 

160.0 

5.01568 

77.32 

3467.1 

170.0 

4.73659 

78.59 

3676.3 

180.0 

4.48710 

79,78 

3885.3 

190.0 

4.26273 

8,0 . 91 

4094.1 

200.0 

4.05983 

81.98 

4302.8 

210.0 

3,87545 

83.00 

4511.4 

220.0 

3.70716 

83.97 

4719,9 

230.0 

3.55292 

84.89 

4928.3 

240.0 

3.41105 

85.78 

5136.7 

250.0 

3.28011 

86.63 

5344.9 

Z60.0 

3.15887 

87.45 

5553.2 

270.0 

3.04629 

88.23 

5761.3 

260.0 

2.94148 

8'8 . 99 

5969.5 

290.0 

2.84366 

89.72 

6177.6 

300.0 

2.75214 

90.43 

6385.6 

310.0 

2.66634 

91.11 

6593.6 

320.0 

2,5857.3 

91.77 

6801.6 

330.0 

2.50986 

92.41 

7009.6 

340.0 

2.43832 

93.03 

7217.6 

350.0 

2.3707-5 

93.63 

7425.5 

360.0 

2.30682 

,9'4.22 

7633.4 

370.0 

2.24626 

94.7-9 

7841.3 

380.0 

2.18879 

95.34 

8049.2 

390.0 

2.13419 

95.88 

8257,1 

400.0 

2. 08226 

96.41 

8465.0 

420.0 

1.98561 

97.42 

6880.7 

440.0 

1.89754 

98.39 

9296.4 

460.0 

1.81696 

99.31 

9712.0 

480.0 

1.74294 

100.20 

10127.6 

500.0 

1.67471 

101. 05 

10545.2 

550.0 

1.52543 

103.03 

11582.1 

600.0 

1.40057 

104* 83 

12621.0 

650.0 

1.29460 

106.50 

13659,8 

700.0 

1.20354 

108.04 

14696.6 

750,0 

1.12443 

109.47 

15737.4 

800.0 

1.05509 

110.61 

16776.2 

850.0 

0.99379 

112.07 

17815.0 

900.0 

0.93922 

113.26 

18853.8 

950.0 

0.89033 

114.38 

19892.5 

1000,0 

0.84626 

115.45 

20931.3 

1100.0 

0.77006 

117.43 

23009.0 

1200.0 

0.70644 

119.23 

25086,6 

1300.0 

0.65252 

120.90 

27164,3 

1400.0 

0.60624 

122.44 

29242.0 

1500.0 

0.56609 

123.87 

31319.7 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

1421.1 

21.10 

12.63 

673 

1548.0 

21.05 

12.61 

698 

1674.6 

21.01 

12.60 

722 

1800.9 

20.98 

12,59=. 

745 

1927.0 

20 .95 

12.59 

768 

2053.0 

20.93 

12.58 

790 

2178,8 

20.91 

12.57 

811 

2304.5 

20 .89 

12.57 

S3 2 

2430 .2 

20.88 

12.56 

852 

2555.7 

20 .86 

12.56 

872 

2681.2 

20.85 

12,56 

892 

2806.6 

20.85 

12.55 

911 

2931.9 

20.84 

12.55 

929 

3057.3 

20 .83 

12,55 

948 

3182.5 

20.83 

12.55 

965 

3307 .7 

20.82 

12.54 

983 

3432.9 

,20.82 

12.54 

1000 

3558.1 

20.81 

12.54 

1017 

3663.2 

20.81 

12.54 

1034 

1 

3808 .4 

20.80 

12.54 

1050 

3933.5 

20 .80 

;i2.S3 

1067 

4058 .5 

20.80 

12.53 

1083 

4183.6 

20.80 

12.53 

1098 

4306.6 

20.80 

12,53 

1114 

4433.7 

20,79 

12.53 

1129 

4558 .7 

20.79 

12.53 

1144 

4683.7 

20.79 

12.53 

1159 

4808.7 

20 .79 

12.53 

1174 

4933.6 

20.79 

12.52 

1188 

5058.6 

20.79 

12.52 

1203 

5308.5 

20.78 

12.52 

1231 

5558.4 

20.78 

12.52 

1258 

5808.2 

20.76 

12.52 

1285 

6058.1 

20.78 

12.52 

1312 

6307.9 

20.78 

12.52 

133 8 

6932.3 

20.78 

12.51 

1400 

7556.7 

20.78 

12.51 

146 0 

8181.0 

20.78 

12.51 

1518 

8805.2 

20.78 

12.51 

1574 

9429.4 

20.78 

> 

12.51 

1627 

10053.6 

20.76 

12.51 

1679 

10677.7 

20.78 

12.50 

173 0 

11301.8 

20.78 

12.50 

1779 

11926.9 

20.78 

12.50 

1826 

12550-.0 

20.78 

12.50 

1873 

13798.1 

20.78 

12.50 

1963 

15046.1 

20.78 

12.50 

2048 

16294,2 

20.78 

12.50 

2131 

17542.2 

2 0.78 

12.50 

2210 

18790.1 

20.78 

12.50 

2287 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUH-4 
80 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

. K 

MOL/LITER 

J/MOL-K 

J/HOL 

3.5 

49.94486 

6.77 

194.0 

4.0 

49.54356 

8.10 

199.0 

4.5 

49.21197 

9.25 

203.8 

5.0 

48.91607 

10.26 

208.7 

5.5 

48.63608 

11.16 

213.4 

6.0 

48.35959 

12.01 

218.2 

6.5 

48.07844 

12.79 

223.1 

7.0 

47.78707 

13.52 

228.1 

7.5 

47.48165 

14.23 

233.2 

6.0 

47.15945 

14*91 

238.4 

8.5 

46.81856 

15.57 

243.9 

9.0 

46.45760 

16.23 

249.6 

9.5 

46.07564 

16.87 

255.6 

10.0 

45.67208 

17.51 

261.8 

11. 0 

44.79903 

18.78 

275.2 

12.0 

43.83848 

20.05 

289.6 

13.0 

42.79399 

21.32 

305.7 

14.0 

41.67296 

22*60 

323*0 

15.0 

40.48696 

23.89 

341.6 

16.0 

39.25190 

25.17 

361.5 

17.0 

37.98732 

26.45 

362.5 

18. D 

36.71473 

27.71 

404.6 

19.0 

35.45524 

28.94 

427.3 

20*0 

34.22720 

30.14 

450.7 

22*0 

31.91663 

32.41 

498.4 

24.0 

29.84007 

34.51 

546.6 

.26.0 

28.00030' 

36.43 

594.6 

28.0 

26.37441 

38.19 

642.1 

30.0 

24.93277 

39.81 

689.2 

32.0 

23.64722 

.41.32 

735.8 

34.0 

22.49363 

42.71 

781,9 

36.0 

21.45213 

44.02 

827.7 

38.0 

20.50651 

45i25 

873.1 

40.0 

19.64359 

46.41 

918.2 

45.0 

17.78157 

49.04 

1030.0 

50.0 

16.24866 

51.37 

1140.6 

55*0 

14.96311 

53.46 

1250.2 

60.0 

13.86879 

55.36 

1359.2 

65.0 

12.92567 

57.09 

1467.6 

70*0. 

12.10428 

58«&9 

1575.5 

75*0 

11.38237 

60.17 

1682.9 

80.0 

10.74283 

61.56 

1790.1 

85.0 

10.17226 

62.85 

1896.9 

90.0 

9.65002 

64.07 

2003.4 

95.0- 

9.19756 

65.22 

2109.7 

100.0 

8.77792 

66.31 

2215.8 


INTERNAL CP CV SPEED OF 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

31.7 

10 .01 

8.83 

539 

35.3 

9.86 

8.98 

537 

39.1 

9.69 

8.94 

536 

42 .9 

9.58 

8,87 

533 

46.8 

9.56'- 

3.32 

531 

50.6 

3.64 

3.83 

528 

54.5 

9.81 

8.89 

526 

58 .4 

10.05 

6.99 

523 

62.4 

10.37 

9.13 

520 

66.5 

10.75 

9.29 

517 

70.8 

11.18 

9.48 

514 

75.1 

11.66 

9.67 

511 

79 .7 

12.19 

9.88 

508 

84.3 

12.75 

10.09 

505 

94.2 

13.96 

10.51 

498 

104.9 

15.25 

10.91 

491 

116.3 

16.60 

11.26 

484 

128.6 

17.96 

11.61 

478 

141.4 

19.28 

11.89 

471 

155. D 

20.49 

12.14 

465 

169.1 

21*56 

12.34 

460 

163.8 

22.44 

12.50 

455 

198.7 

23.11 

12.63 

452 

213.9 

23.59 

12.72 

45 0 

244.5 

24.04 

12.6& 

448 

274.9 

24.07 

12.93 

448 

305.1 

23.90 

12.96 

451 

334.8 

23.66 

12.97 

455 

364.1 

23.41 

12.97 

459 

393.0 

23.18 

12.96 

464 

421 .6 

22.97 

12,95 

470 

449.8 

22.79 

12.94 

475 

477.8 

22.63 

12.92 

481 

505.6 

22.60 

12.90 

486 

574.1 

22.22 

12.87 

501 

641.7 

22.02 

12.83 

516 

708.5 

21.86 

12.80 

530 

774.7 

21,73 

12.78 

545 

840.4 

21.62 

12.76 

560 

905.8 

21.54 

12.74 

574 

970.8 

21.46 

12.72 

588 

1035,5 

21.39 

12.70 

602 

1100. D 

21.33 

12.69 

616 

1164.3 

21.28 

12.68 

629 

1228.4 

21.24 

12.67 

642 

1292.3 

21.20 

12.66 

655 
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PROVISIONAL THERMODYNAMIC PROPERTIES -OF HELIUM-4 


80 ATMOSPHERE ISOBAR 


TEMP ' 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LIT-ER 

J/MOL-K 

J/MOL 

110.0 

8.04517 

68.33 

2427.5 

120.0 

7.42660 

70.16 

2638.5 

130.0 

6.89728 

71.85 

2849,1 

140.0 

6.43906 

73.40 

3059.2 

150.0 

6.03847 

74.85 

3269.1 

160.0 

5.68517 

76.20 

3478.6 

170.0 

5.37122 

77.47 

3687.9 

180.0 

5.09035 

78.67 

3897.1 

190.0 

4.83756 

7.9.80 

4106.0 

200.0 

4.&D8S3 

80.87 

4314.8 

210.0 

4.40085 

81.89 

4523.5 

220.0 

4.21091 

82.86 

4732.1 

230.0 

4.03675 

83.79 

4940.6 

240.0 

3.87648 

84.67 

5149.0 

250.0 

3.72849 

85.52 

5357.4 

260.0 

3.59141 

86.34 

5565.7 

270.0 

3.46409 

87.13 

5773.9 

280.0 

3.34550 

87.88 

5982,1 

290.0 

3.23478 

88.61 

-6190.2 

300.0 

3.13117 

8.9 0 32 

6398.3 

310.0 

3.03400 

90.00 

6606.4 

320.0 

2.94269 

90.66 

6814.4 

330.0 

2.85672 

91.30 

7022.4 

340.0 

2.77564 

91.92 

7230.4 

350.0 

2.69904 

92.53 

7438.3 

360.0 

2.62655 

93.11 

7646.3 

370.0 

2.55786 

93.68 

7854.2 

380.0 

2.49268 

94.24 

8062.1 

390.0 

2.43074 

94.78 

8270.0 

400.0 

2.37180 

95.30 

8477.9 

420.0 

2.26210 

96.32 

8893.6 

440.0 

2.16211 

,97.28 

9309.3 

460.0 

2.07058 

98.21 

9724.9 

480.0 

1.98649 

99.09 

10140.5 

500.0 

1.90896 

99.94 

10556.1 

550.0 

1.73926 

101.92 

11595.0 

600.0 

1.59726 

103.73 

12633.9 

650 .0 

1.47669 

105.39 

13672.6 

700.0 

1.37304 

106.93 

14711.4 

750.0. 

1.28298 

108.36 

15750.1 

800.0 

1.20400 

109.70 

16788.8 

650.0 

1.13417 

110.96 

17827,6 

900.0 

1. 07200 

112.15 

18666.3 

950.0 

1.01628 

113 . 27 

19905.0 

1000.0 

0.96607 

114.34 

20943.7 

1100.0 

0.87918 

116.32 

23021.2 

1200.0 

0*80663 

118.13 

25098.7 

1300.0 

0.74513 

119.79 

27176,3 

1400.0 

0.69234 

121.33 

29253.9 

1500.0 

0.64654 

122.76 

31331.5 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/MOL 



H/S 

1419.9 

21.13 

12.64 

681 

1547.0 

21.08 

12.63 

705 

1673,8 

21.03 

12.62 

729 

1800.3 

21.00 

12.61 

752 

1926.6 

20.97 

12.60 

774 

2052.6 

20.94 

12.59 

796 

2178.7 

20.92 

12.59 

617 

'2304*6 

20.90 , 

12.58 

838 

2430.3 

20.89 . 

12.58 

858 

'2556.0 

20.88 

12.57 

878 

2681.6 

20.86 

12,57 

897 

2807.1 

20.85 

-12.56 

916 

2932.5 

20.85 

12.56 

934 

30 57-. 9 

20.84 

12.56 

953 

3183.3 

20.83 

12.56 

970 

3308.6 

20.83 

12.55 

986 

3433,8 

•20.82 

12.55 

1005 

3559.0 

20.82 

12.55 

1022 

3664.2 

20.81 

12,55 

1036 

3609.4 

20.81 

12.54 

1055 

3934.6 

20.81 

12.54 

1071 

4059.7 

20.80 

12.54 

1087 

4184.8 

20.80 

12.54 

1102 

4309.9 

20.80 

12.54 

1118 

4435.0 

20.80 

12.54 

1133 

4560.0 

20.79 

12.54 

1148 

4685.1 

20.79 

12.53 

1163 

4810*1 

20.79 

12.53 

1178 

4935,1 

20.79 

12.53 

1192 

5060.1 

20.79 

12.53 

1206 

5310,1 

20.79 

12.53 

1234 

5560.1 

20.78 

12.53 

1262 

5810.0 

20.78 

12.53 ' 

1289 

6059.9 

20.78 

12.52 

1315 

6309,7 

20.78 

12.52 

1341 

6934.3 

20.76 

12.52 

1403 

7558.8 

20.78 

12.52 

1463 

8183.2 

20.78 

12.-51 

1521 

8807.5 

20.78 

12.51 

1576 

9431.8 

20.77 

. 12,51 - 

1630 

10056.1 

20.77 

12.51 

1681 

10680.3 

20.77 

12.51 

1732 

11304.5 

.20.77 

12.51 

1781 

11928.7 

20.77 

12.51 

1828 

12552.8 

20 .77 

12.51 

1875 

138Q1.1 

20,78 

12.50 

1964 

15049,2 

20,78 

12.50 

2050 

16297.4 

20.78 

12.50 

2132 

17545.5 

20,78 

12.50 

2211 

18793.6 

20.78 

12.50 

2288 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


90 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/HOL-K 

J/MOL 

3.5 

50.90845 

6.39 

212. B 

4.0 

50.47701 

7.80 

218.0 

4. '5 

50.13551 

8.99 

223.1 

5.0 

49. 84102 

10.03 

228.0 

5.5 

49.56974 

10.95 

232.8 

6.0 

49.30726 

11.78 

237.6 

6.5 

49.04431 

12.55 

242.4 

- 7.0 

48.77473 

13.28 

247.3 

7,5 

48.49429 

13'. 96 

252.3 

6.0 

48.20007 

14.63 

257.4 

8. '5 

47.89004 

15.27 

262,7 

9.0 

47.56278 

15. 90 

26 6.3 

9. ‘5 

47.21733 

16.52 

274.0 

10.0 

48.85306 

17.14 

280.0 

11.0 

46.06689 

18.35 

292.8 

12.0 

45.20369 

19.56 

306.7 

13.0 

44.26653 

20.78 

321.8 

14.0 

43.25992 

21.99 

336.2 

15.0 

42.19200 

23.21 

355.9 

16.0 

41.07362 

24.42 

374,7 

17.0 

39.91838 

25.63 

394.7 

16.0 

38.74198 

26.83 

415,7 

19.0 

37.56106 

28.02 

437.6 

20.0 

36.39168 

29.17 

460.2 

22.0 

34.14086 

31.39 

506.8 

24.0 

32.06461 

33.46 

554.3 

26.0 

30.19010 

35.38 

602.1 

26. 0 

28.51263 

37.14 

649.7 

30.0 

27.01309 

38.77 

696.9 

32.0 

25.66864 

40.28 

743,7 

34.0 

24.45757 

41.68 

790.0 

36.0 

23.36095 

42.99 

835.9 

38.0 

22.36286 

44.23 

881.5 

40.0 

21.45007 

45.39 

926.7 

45.0 

19.47373 

48.03 

1038.8 

50.0 

17.83915 

50.36 

1149.5 

55.0 

16.46240 

52.45 

1259.4 

60.0 

15.28581 

'54.35 

1368.5 

65.0 

14.26816 

56.09 

1477.0 

70.0' 

13.37905 

57.69 

1585.0 

75,0 

12.59544 

59,18 

1692.6 

80.0 

11.89954 

60.56 

1799.8 

85.0 

11.27736 

61.86 

1906,8 

90.0 

10.71773 

63.08 

2013.4 ' 

95.0 

10.21165 

64.23 

2119.9 

100.0 

9.75174 

65.32 

2226.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

33.6 

10.79 

9.34 

558 

37.4 

10.32 

9.33 

556 

41.2 

9.96 

9.16 

555 

45.0 

9.71 

9.Q0 

554 

48.9 

9.59 

8.88 

552 

52.7 

9.58 

8.83 

550 

56.5 

9.63 

6.84 

548 

60 .3 

9.66 

8.91 

545 

64.2 

10.12 

9.01 

543 

68.2 

10 .44 

9.16 

540 

72.3 

10.82 

9.33 

538 

76.5 

11.25 

9.51 

535 

80.9 

11.73 

9.71 

533 

85 .4 

12.23 

9.91 

530 

94.8 

13.33 

10.33 

524 

104.9 

14.52 

10.73 

518 

115.8 

15.76 

11.11 

512 

127.4 

17.02 

11.45 

506 

139.7 

16.26 

11.75 

500 

152.7 

19 .44 

12.02 

494 

166.2 

20.52 

12.24 

488 

160.3 

21.47 

12.42 

483 

194.8 

22.26 

12.57 

479 

209.6 

22.87 

12,69 

476 

239.6 

23.63 

12.85 

472 

269,9 

23.89 

12,94 

471 

300.1 

23,87 

12,99 

472 

329.9 

23.70 

13.01 

474 

359.3 

23.49 

13.01 

478 

368.4 

23.27 

■13.01 

482 

417.1 

23.06 

13.00 

467 

445.5 

22.87 

12.98 

492 

473.7 

22.71 

12.96 

497 

501.6 

22.56 

12,95 

502 

570 .5 

22.27 

12.91 

515 

638 .3 

22.05 

12.67 

529 

705.4 

21.89 

12.84 

543 

771.9 

21.76 

12,81 

557 

837 .8 

21.65 

12.78 

571 

903.4 

21.56 

12.76 

585 

968.8 

21.48 

12.74 

598 

1033.5 

21.42 

12.73 

612 

1098.1 

21.36 

12.71 

62 5 

1162.6 

21.31 

12.70 

63 8 

1226.8 

21.26 

12.69 

651 

1290.9 

21.22 

12.66 

664 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


90 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALP' 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0 

8.94719 

67.34 

2438.0 

lEO.O 

8.26657 

69.17 

2649,3 

130.0 

7.68314 

7 0.86 

2660.0 

140.0 

7.17737 

72.42 

3070.4 

150.0 

6.73463 

73.87 

3260.4 

160.0 

6.34376 

75.22 

3490 .1 

170.0 

5.99610 

76.49 

3699.6 

180.0 

5.68482 

77.69 

3908.8 

190.0 

5.40446 

78.82 

4117.9 

200.0 

5.15061 

79.89 

4326.8 

210.0 

4.91966 

80.91 

4535.6 

220.0 

4.70862 

81.88 

4744.3 

230.0 

4.51502 

82.81 

4952.9 

240.0 

4.33678 

83.69 

5161,4 

250.0 

4.17212 

84.55 

5369.8 

a&o.D 

4.01955 

85.36 

5578.1 

270.0 

3.87776 

86.15 

5786.4 

280.0 

3.74569 

86.91 

5994.6 

290.0 

3.62232 

87.64 

6202.8 

300.0 

3.50684 

'88.34 

6410.9 

310.0 

3.39861 

89.02 

6519. D 

320.0 

3.29668 

89.69 

6827,1 

330.0 

3.20079 

90.33 

7035.1 

340.0 

3.11033 

90.95 

7243.1 

350.0 

3.02484 

91,55 

7451.1 

360.0 

2.94393 

92.13 

7659.1 

370.0 

2.86725 

92.70 

7867.0 

380.0 

2,79446 

93.26 

8074.9 

390.0 

2.72527 

93.80 

8282.6 

400.0 

2.65943 

94.33 

8490.7 

420.0 

2.53687 

95.34 

8906.5 

440.0 

2.42510 

96.31 

9322.2 

460.0 

2.32277 

97.23 

9737.8 

480.0 

2.22873 

98.11 

10153.4“ 

500.0 

2.14200 

98.96 

10569.0 

550.0 

1.9521Q 

100.94 

11607.9 

600.0 

1.79312 

102.75 

12646.7 

650.0 

1.65808 

104.41 

13685.4 

700.0 

1.54194 

105.95 

14724.1 

750.0. 

1.44100 

107.39 

15762.8 

aoo.Q 

1.35246 

108.73 

16801.5 

850.0 

1.27416 

109.99 

17840.1 

900.0 

1.20443 

111.17 

18878.8 

950.0 

1.14193 

112.30 

19917.4 

1000.0 

1.08559 

113.36 

20956.1 

1100.0 

0.98809 

115.34 

23033.5 

IZOO.O 

0.30664 

117.15 

25110.9 

1300.0 

0.83760 

118.81 

27188.3 

1400.0 

0.77832 

120.35 

29265.8 

1500.0 

0.72687 

121.79 

31343.3 


INTERNAL 

CP 

CV 

SPEED 1 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1418.7 

21.16 

12,66 

669 

1546.1 

21.10 

12.65 

713 

1673.1 

21.05 

12.63 

736 

1799,6 

21.02 

12.62 

759 

1926.3 

20.99 

12.62 

781 

2052.5 

20.96 

12.61 

803 

2178.7 

20.94 

12.60 

824 

2304.6 

20.92 

12.59 

844 

2430.5 

20. 90 

12.59 

864 

2556.3 

20.89 

12.58 

883 

2681.9 

20.87 

12.58 

903 

2807.5 

20.86 

12.58 

921 

2933.1 

20.65 

12.57 

940 

3058.5 

20*85 

12.57 

958 

3184.0 

20.64 

12.56 

975 

3309.3 

20.63 

12.56 

993 

3434,7 

20 .63 

12.56 

1010 

3560.0 

20.82 

12.56 

1026 

3655.2 

20.62 

12.55 

1043 

3810 .5 

20.81 

12.55 

1059 

3935.7 

20.81 

12.55 

1075 

4060 .8 

20.81 

12.55 

1091 

4166.0 

20.80 

12.55 

1107 

4311.1 

20.60 

1-2.55 

1122 

4436.3 

20 .60 

12,54 

1137 

4561.4 

20.60 

12.54 

1152 

4666.4 

20.79 

12.54 

1167 

4811.5 

20.79 

12.54 

1181 

4936.6 

20.79 

12.54 

1196 

5061 .6 

20.79 

12.54 

1210 

5311.7 

20.79 

12.54 

1238 

5561.7 

20.78 

12.53 

1265 

5811.7 

20.78 

12.53 

1292 

6061.6 

20.78 

12.53 

1318 

6311.5 

20.78 

12.53 

1344 

6936.3 

20.78 

12.52 

1406 

7560.9 

20.78 

12.52 

1466 

8185.4 

20.77 

12.52 

1523 

8809.8 

20.77 

12.52 

1578 

9434.2 

20.77 

12.52 

1632 

10058,5 

20.77 

12.51 

1684 

10682.9 

20.77 

12.51 

1734 

11307.1 

20.77 

12.51 

1783 

11931.4 

20,77 

12.51 

1830 

12555 .6 

20.77 

12.51 

1876 

13804.0 

20.77 

12.51 

1966 

15052.3 

20.77 

12,51 

2051 

163Q0.6 

20.77 

12.51 

2133 

17548.9 

20 ,78 

12.50 

2212 

18797.1 

20 .78 

12.50 

2289 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM'4 


100 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

. K 

MOL/LITER 

J/MOL-K 

J/MOL 

A.O 

51.35942 

7.50 

236.7 

4.5 

51.00149 

8.74 

242.0 

5.0 

50.70308 

9.81 

247.0 

5.5 

50.43556 

10.74 

251.9 

6^0 

50.18214 

11.57 

256.7 

6.5 

49.93226 

12.34 

261.5 

7.0 

49.67902 

13.05 

266.3 

7.5 

49.41775 

13.73 

271.2 

8.0 

49.14527 

14.38 

276.3 

8.5 

48.85935 

15.01 

281.4 

9.0 

46.55850 

15.62 

286.8 

9.5 

46.24168 

16.22 

292.4 

10.0 

47.90823 

16.81 

298,2 

11.0 

47.19013 

17.99 

310,5 

12. 0 

46.40347 

19.15 

323.8 

13.0 

45.55005 

20.31 

338.3 

14.0 

44.63376 

21.47 

354.0 

15.0 

43.66049 

22.63 

370,8 

16.0 

42.63817 

23.79 

388.8 

17.0 

41.57672 

24.95 

407.9 

18.0 

40.48781 

26.10 

428.0 

19.0 

39.38426 

27.23 

449.0 

20.0 

36.27926 

28.35 

470,8 

22.0 

36.11336 

30.51 

516.2 

24.0 

34.06844 

32.55 

563.0 

26.0 

32.18674 

34.45 

610.4 

28.0 

30.47935 

36.21 

657.9 

30.0 

28.93843 

37.84 

705.1 

.32.0 

27.54791 

39.35 

752.0 

.34.0 

26.28969 

40.76 

798.5 

36.0 

25.14664 

42.07 

844.6 

38.0 

24.10366 

43.31 

890,3 

40*0 

23.14779 

44.47 

935.7 

45.0 ‘ 

21.07182 

47.12 

1048.0 

50.0 

19*34793 

49*46 

1159.0 

55.0 

17.89050 

51.56 

1269.0 

60.0 

16.64059 

53.46 

1378.2 

65.0 

15.56601 

55.19 

1466.8 

70.0 

14,60560 

56.80 

1594.9 

75.0 

13.76576 

58.28 

1702.6 

80.0 

13.01812 

59.67 

1809.9 

85.0 

12.34826 

60.97 

1917.0 

90.0 

11.74462 

62;19 

2023.7 

95.0 

11.19781 

63;34 

2130.2 

100.0 

10.70015 

64.43 

2236.6 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

39.4 

10.89 

9.74 

573 

43.3 

10.30 

9.43 

573 

47.2 

9.90 

9.16 

572 

51.0 

9.66 

8.96 

571 

54.8^ 

9.57 

8.85 

570 

58.6 

9.59 

8.81 

568 

62.4 

9.71 

8.84 

566 

66.2 

9.92 

8.92 

564 

70.1 

10.20 

9.04 

562 

74.1 

10.53 

9.19 

560 

78.1 

10.92 

9,36 

558 

82.3 

11.34 

9,55 

555 

66.6 

11.81 

9,75 

553 

95.7 

12.82 

10.16 

548 

105.5 

13.92 

10,56 

543 

115.9 

15.08 

10.95 

538 

127.0 

16.25 

11,30 

532 

138.7 

17.42 

11.62 

526 

151,2 

18.56 

11.90 

520 

164.2 

19.62 

12.14 

515 

177.8 

20.59 

12.34 

510 

191.8 

21.43 

12.51 

505 

206.1 

22.14 

12.64 

501 

235.6 

23.13 

12.84 

495 

265.6 

23.61 

12.95 

493 

295.6 

23.75 

13.02 

492 

325.4 

23.69 

13.04 

494 

355.0 

23.53 

13.05 

496 

384.2 

23.34 

13.05 

500 

413.0 

23.14 

13.04 

504 

441.6 

22.95 

13.03 

508 

469.9 

22.78 

13.01 

513 

497.9 

22.63 

12.99 

517 

567.1 

22.32 

12.95 

530 

635.3 

22*09 

12.91 

543 

702.6 

21.91 

12.87 

556 

769,3 

21.78 

12.84 

569 

835.4 

21.67 

12.81 

583 

901.1 

21.58 

12.79 

596 

966.5 

21.50 

12.77 

609 

1031.6 

21.44 

12.75 

622 

1096.4 

21.38 

12.74 

635 

1161.0 

21.33 

12.72 

.648 

1225.4 

21.28 

12.71 

660 

1289.6 

21.24 

12.70 

673 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


100 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110. 0 

9.82790 

66,45 

2448.6 

120.0 

9.08638 

68.29 

2660.1 

130.0 

6.45334 

69,98 

2871.0 

140.0 

7.90199 

71.54 

3081.6 

150.0 

7.41875 

72.99 

3291.7 

160.0 

6.99166 

74.34 

3501.6 

170.0 

6.61142 

75.61 

3711.2 

180.0 

6.27069 

76.81 

3920.6 

190.0 

5.96357 

77.94 

4129.8 

200.0 

5.66531 

79.01 

4338.8 

210.0 

5.43199 

80. 03 

4547.7 

220.0 

5.20040 

81.01 

4756.4 

230.0 

4.98783 

81. 93 

4965.1 

240.0 

4.79203 

82.82 

5173,7 

250.0 

4.61108 

83.67 

5382.1 

260.0 

4.44335 

84.49 

5590.5 

270.0 

4.28743 

65.28 

5798,9 

260.0 

4.14211 

86. 03 

6007.1 

290.0 

4.00634 

86.76 

6215,4 

300.0 

3.87921 

87.47 

6423.5 

310.0 

3.75992 

88.15 

6631.7 

320.0 

3.64776 

68 .‘81 

6839,8 

330.0 

3.54211 

89.45 

7047.8 

340.0 

3.44242 

9 0.07 

7255,9 

350.0 

3.34820 

90.68 

7463.9 

360.0 

3.25900 

91.26 

7671,8 

370.0 

3.1744-3 

91.83 

7879.8 

380.0 

3.09415 

92.39 

8087,7 

390.0 

3.01783 

92.93 

8295.6 

400.0 

2.94519 

93.45 

8503.5 

420.0 

2.80992 

94.47 

8919.3 

440.0 

2.68654 

95.43 

9335.0 

460.0- 

2.57354 

96.36 

97,50 .6 

480.0 

2.46966 

97.24 

10166.3 

500.0 

2.37384 

96. 09 

10581.9 

550.0 

2.16395 

100.07 

11620.7 

600.0 

1.98815 

101.86 

12659.5 

6,50.0 

1.83877 

103.54 

13698.2 

700.0 

1.71025 

105.08 

14735.8 

750.0. 

1.59851 

106.51 

15775.5 

800.0 

1.50047 

107.85 

16814.1 

650.0 

1.41376 

109.11 

17852.7 

900.0 

1.33651 

110.30 

18891.3 

950.0 

1.26727 

111.42 

19929.9 

1000.0 

1.20484 

112.49 

20968.5 

1100.0 

1.09677 

114.47 

23045,7 

1200.0 

1.00648 

116.26 

25123.0 

1300.0 

0.92991 

117,94 

27200,3 

1400.0 

0.86417 

119.48 

29277.7 

1500.0 

0.60710 

120.91 

31355.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



H/S 

1417.6 

21.17 

12.68 

697 

1545.2 

21.12 

12.66 

721 

1672,4 

21.07 

12,65 

744 

1799.3 

21.03 

12.64 

766 

1925.9 

21.00 

12.63 

788 

2052.3 

20.97 

12.62 

809 

2178.6 

20.95 

12.61 

630 

2304.7 

20.93 

12,61 

650 

2430 .6 

20.91 

12.60 

870 

2556.5 

20.90 

12.59 

889 

2682.3 

20.88 

12.59 

908 

2808.0 

20.87 

12.59 

927 

2933.6 

20.86 

12.58 

945 

3059,1 

20.85 

12.56 

963 

3184.6 

20.84 

12.57 

980 

3310.1 

20.84 

12,57 

997 

3435.5 

20.63 

12.57 

1014 

3560.9 

20.63 

12.57 

1031 

3686.2 

20.82 

12.56 

1048 

3811.5 

20.82 

12.56 

1064 

3936.7 

20.81 

12.56 

1080 

4062.0 

20.81 

12.56 

1095 

4187.2 

20.80 

12.55 

1111 

4312.4 

20.60 

12.55 

1126 

4437.5 

20.80 

12.55 

1141 

4562.7 

20.80 

12.55 

1156 

4687.8 

20.79 

12.55 

1171 

4812.9 

20.79 

12.55 

1185 

4938.0 

20.79 

12.55 

1199 

5063.1 

20.79 

12.54 

1214 

5313.2 

20.79 

12.54 

1241 

5563.3 

20.78 

12.54 

1269 

5813.4 

20.78 

12.54 

1295 

6063.4 

20.78 

12.54 

1321 

6313.3 

20.78 

12.63 

1347 

6936.2 

20.78 

12,53 

1409 

7562,9 

2 0.77 

12.53 

146 9 

8187.5 

20.77 

12.53 

1526 

8812.1 

20.77 

12,52 

1581 

9436.6 

20.77 

12. -52 

1634 

10061.0 

20.77 

12.52 

1666 

10685.4 

20.77 

12.52 

1736 

11309.8 

20.77 

12.52 

1784 

11934.1 

20.77 

12.52 

1832 

12558,4 

20.77 

12.51 

1878 

13807.0 

20.77 

12.51 

196 7 

15055.4 

20.77 

12.51 

2053 

16303.9 

20.77 

12.51 

2135 

17552.2 

20.77 

12,51 

2214 

18800.6 

20,77 

12.51 

229 0 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELlUM-4 
150 ATMOSPHERE ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K MOL/LITER J/MOL-K J/MOL 


4.5 

54, 80010 

7.40 

331.6 

5.0 

54.41282 

8.71 

337,9 

5.5 

54.10898 

9.77 

343.4 

6.0 

53.85115 

10.67 

348.6 

6.5 

53.61845 

11.46 

353.5 

7.0 

53.39827 

12.17 

358.3 

7.5 

53.18252 

12.62 

363.1 

8.0 

52.96591 

13.43 

367.8 

8.5 

52.74483 

14.01 

372,6 

9.0 

52.51684 

14.57 

377.4 

9.5 

52.28029 

15.11 

382.4 

10.0 

52.03406 

15.64 

387.6 

11.0 

51.50992 

16.67 

398.4 

12.0 

50.94163 

17.68 

410.0 

13.0 

50.32908 

16.67 

422.4 

14.0 

49.67373 

19.66 

435.8 

15.0 

48.97607 

20.65 

45Q.2 

16.0 

' 48.24534 

21.64 

465.4 

17.0 

47.47933 

22.62 

481.6 

18.0 

46.68435 

23.60 

498.6 

19.0 

45.86511 

24.57 

516.7 

20.0 

45. 02668 

25.54 

535.5 

22.0 

43.31363 

27.43 

575.3 

24.0 

41.58841 

29.27 

617.6 

26.0 

39.89115 

31.03 

661.6 

28.0 

38.25424 

32.71 

706.9 

30.0 

36.69971 

34.30 

753. 0 

32.0 

35.23937 

35,79 

799.3 

34.0 

33.87678 

37.20 

845.8 

36.0 

32.60991 

36.53 

892.2 

38.0 

31.43346 

39.78 

938,4 

40.0 

30.34058 

40.95 

984.3 

45.0 

27.92655 

43.63 

1098.0 

50.0 

25,88541 

46. 00 

1210.2 

55.0 

24.13501 

48.11 

1321.1 

60.0 

22.61462 

50.02 

1431.0 

65.0 

21.27956 

51.77 

1540.1 

70.0 

20.09644 

53.38 

1648.5 

75.0 

19.03982 

54.87 

1756,5 

80.0, 

18.08989 

56.26 

1864.1 

65.0 

17.23095 

57.56 

1971.4 

90.0 

16.45036 

56.78 

2078.4 

95.0 

15.73776 

59.93 

2165.1 

100.0 

15.08459 

61.03 

2291.7 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

54.3 

13.30 

11.56 

643 

58.5 

11.69 

ID. 53 

645 

62.5 

10.69 

9.81 

647 

66.4 

10.06 

9.30 

646 

70.1 

9.66 

8.97 

649 

73.7 

9.49 

8.77 

649 

77.3 

9.44 

8.68 

649 

80.8 

9.50 

8.66 

649 

84.4 

9.64 

8.71 

649 

88.0 

9.86 

8.80 

648 

91.7 

10.13 

8.93 

646 

95.5 

10.44 

9.08 

647 

103*3 

11.18 

9.44 

646 

111.6 

12.02 

9.83 

644 

120.4 

12.92 

10.23 

641 

129.8 

13.66 

10.62 

638 

139.6 

14.80 

10.98 

635 

150.4 

15.75 

11.32 

631 

161.5 

16.67 

11.62 

627 

173.2 

17.56 

11.89 

622 

185.4 

18.40 

12.13 

618 

198.0 

19.18 

12,34 

613 

224.4 

20.56 

12.67 

605 

252.1 

21.63 

12.90 

597 

280.6 

22.39 

13.05 

592 

309.6 

22.87 

13,15 

588 

338.6 

23.13 

13.20 

566 

368.0 

23.23 

13.23 

585 

397.2 

23.22 

13.24 

565 

426.1 

23.15 

13.23 

586 

454,9 

23.04 

13.22 

568 

483 .4 

22.91 

13.20 

591 

553.8 

22.58 

13.14 

599 

623.0 

22.29 

13.09 

606 

691.3 

22.07 

13.04 

616 

758.9 

21.69 

12.99 

629 

825,8 

21.75 

12,95 

639 

892.2 

21.65 

12.92 

65'D 

958.3 

21.56 

12.89 

661 

1023 .9' 

21.48 

12.86 

672 

1089 .3 

21.42 

12.84 

683 

1154.5 

21.37 

12.82 

694 

1219,4 

21.33 

12.80 

705 

1284.1 

21.29 

12,79 

716 


184 



PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


150 ATMOSPHERE ISOBAR 


TEMP 

^ DENSITY 

ENTROPY 

ENTHALPY, 

K 

MOL /LITER 

J/MOL-K 

J/HOL 

110.0 

13.92902 

63.05 

2504.2 

120.0 

12.9385,4 

64.90 

2716.2 

130.0 

12.0,8015 

66.59 

2927.6 

140.0 

11-32909 

68.15 

3138.6 

150.0 

10.66641 

69.61 

3349,. 3 

160.0 

10.07738 

70,96 

3559,6 

170.0 

9.55035 

72.24 

3769,7 

180.0 

9.07600 

73.44 

3979,5 

190.0 

8.64679 

74*57 

4189.1 

200.0 

8.25656 

75.65 

4398.6 

210.0 

7.90021 

76,67 

4607.8 

220.0 

7.57350 

77.64 

4816.9 

230.0 

7.27287 

78.57 

5025.9 

240.0 

6.99530 

79.46 

5234.8 

250.0 

6.73823 

80.31 

5443.5 

260.0 

6.49945 

81.13 

5652,2 

270.0 

6.27709 

81.91 

5860.7 

2B0.0 

6.06949 

82.67 

6069.2 

290.0 

5.67522 

83.40 

6277.6 

300.0 

5.69305 

84.11 

6486. 0 

310.0 

5.52186 

84.79 

6694.3 

320.0 

5.36069 

85.45 

6902.5 

330.0 

5.20869 

86.10 

7110.7 

340.0 

5.06509 

86.72 

7318.9 

350.0 

4.92921 

87.32 

7527.0 

360.0 

4.80045 

87.91 

7735.1 

3J0.0 

4.67825 

88.48 

7943.1 

380*0 

4.56213 

89.03 

8151.2 

390,. 0 

4.45164 

89.57 

8359.1 

400.0 

4.34638 

90.10 

8567.1 

420.0 

4.15014 

91.11 

8983.0 

440.0 

3.97087’ 

92.08 

9398.7 

460.0 

3.80645 

93.00 

9814.4 

480.0 

3.65512 

93.89 

10230.1 

500.0 

3.51536 

94.74 

10645.7 

550.0 

3.20865 

96,72 

11684.5 

600.0- 

2.95115 

98.52 

12723.2 

650.0 

2.73190 

100.19 

13761.7 

700.0 

2.54296 

101,73 

14800.2 

750.0. 

2.37845 

103,16 

15838.6 

800.0, 

2.23392 

1,04.50 

16876.9 

850.0 

2.10593 

105.76 

17915.3 

900.0 

1.99181 

106.94 

18953.6 

950.0 

1.88940 

108.07 

19991.9 

1000.0 

1.79700 

109.13 

21030.3 

1100.0 

1.63668 

111.11 

23106.9 

1200.0 

1.50294 

112.92 

25183,6 

1300.0 

1.38924 

114.58 

27260.4 

1400.0 

1.29153 

116.12 

29337.2 

1500.0 

1.20664 

117.55 

31414,1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1413,0 

21.22 

12.76 

73 8 

1541.4 

21.17 

12.74 

76 0 

1669.4 

21.12 

12.72 

781 

1797.0 

21.08 

12.71 

801 

1924,3 

21.05 

12.69 

822 

2051.4 

21.02 

12.68 

842 

2176.2 

20.99 

12.67 

861 

2304.9 

20.97 

12.66 

880 

2431.4 

20.95 

12.65 

899 

2557,7 

20.93 

12.65 

917 

2683.9 

20.92 

12.64 

936 

2810 .0 

20.90 

12.63 

953 

2936.1 

20.89 

12.63 

971 

3062,0 

20.88 

12.62 

98 8 

3187.8 

20.67 

12.62 

1005 

3313.6 

20.86 

12.61 

1022 

3439.4 

20.85 

12.61 

1038 

3565.0 

20.85 

12.61 

1054 

3690 .7 

20.84 

12.60 

1070 

3816.2 

20 .83 

12.60 

1086 

3941.8 

20.63 

12.68 

1101 

4067.2 

20.82 

12.60 

1117 

4192.7 

20.82 

12.59 

1132 

4318.1 

20.81 

12.59 

1146 

4443.5 

20.81 

12.59 

1161 

4568.9 

20,81 

12.59 

1176 

4694.2 

20.80 

12.58 

1190 

4819.6 

20.80 

12.58 

1204 

4944.9 

20.60 

12,58 

1218 

5070.1 

20.80 

12.58 

1232 

5320.6 

20 .79 

12.57 

1259 

5571.1 

20.79 

12.57 

1286 

5821.4 

20.78 

12.57 

1312 ■ 

6071.8 

20.78 

12.57 

1338- 

6322.1 

20,78 

12.56 

1363 

6947.6 

20.77 

12.56 

1424 

7572 .,9 

20.77 

12.55 

1482 

8198.1 

20.77 

12.55 

1539 

8823.2 

20*77 

12.55 

1593 

9448.2 

20,77 

12.54 

1646 

10073.1 

20.77 

12.54 

1697 

10698.0 

20 .77 

12.54 

1746 

11322.8 

20 .77 

12,54 

1794 

11947.5 

20.77 

12.54 

1841 

12572.2 

20.77 

12.53 

1887 

13821.5 

20.77 

12.53 

1976 

15070.7 

2 0.77 

12.53 

2060 

16319.8 

20.77 

12.53 

2142 

17568.8 

20.77 

12.53 

2220 

18817.8 

20.77 

12.52 

2296 
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PROVISIONAL THERHODYMAMIC PROPERTIES OF HELIUM-4 
200 ATMOSPHERE ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

MOL/LITER 

J/MOL-K 

J/MOL 

5.5 

57,19092 

8.74 

428.8 

6.0 

56.86432 

9.80 

434.9 

6,5 

56.59533 

10.66 

440.4 

7.0 

56.35971 

11.44 

445.5 

7.5 

56.14304 

12.11 

45 0.3 

8.0 

55.93622 

12.72 

455,1 

8.5 

55.73329 

13.29 

459.7 

9.0 

55.53022 

13. 82 

464,4 

9.5 

55.32428 

14.33 

469.1 

10. 0 

55.11356 

14.83 

473.9 

11.0 

54.67310 

15.78 

483.9 

12.0 

54.20292 

16.70 

494.5 

13.0 

53.70092 

17.61 

505.9 

14.0 

53.16708 

18.50 

518.0 

15.0 

52.60257 

19.40 

530.9 

16.0 

52.00928 

20.29 

544.7 

17.0 

51.38953 

21.17 

559,3 

18.0 

50.74592 

22.05 

574.8 

19.0 

50.08121 

22.93 

591,0 

20. 0 

49.39830 

23.80 

608.0 

22.0 

47.9898^ 

25.52 

644.1 

24.0 

46.54474 

27.21 

662.8 

26.0 

45.08683 

28.84 

723.6 

28.0 

43.63831 

30*41 

766.1 

30.0 

42.21836 

31.92 

609.9 

32.0 

40.84227 

33.37 

854.6 

34.0 

39.52091 

34.74 

899.9 

36.0 

38.26100 

36.04 

945.6 

36.0 

37.06565 

37.28 

991.4 

40.0 

35.93523 

38.46 

1037.3 

45.0 

33.38008 

41.15 

1151.5 

50.0 

31.16952 

43.53 

1264.5 

55.0 

29.24551 

45.66 

1376.4 

60.0 

27.55635 

47.59 

1487.1 

65.0 

26.06021 

49.35 

1596.8 

70.0 

24.72422 

50.96 

1705.8 

75.0 

23.52262 

52.46 

1814.2 

80. 0 

22.43511 

53‘..65 

1922.1 

85*0 

21.44545 

55.16 

2029.6 

90.0 

20.54053 

56.38 

2136.7 

95.0 

19,70957 

57.54 

2243.6 

100.0 

18.94366 

56.63 

2350.2 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

74.4 

13.02 

11.44 

701 

78.5 

11.49 

10.35 

705 

82.3 

10.53 

9.61 

70 8 

85.9 

9.92 

9.10 

711 

89.4 

9.56 

8.77 

713 

92.8 

9.38 

8.58 

715 

96.1 

9.33 

8.49 

716 

99.5 

9.39 

8.48 

717 

102.8 

9.52 

8.53 

718 

106.2 

9.72 

8.62 

719 

113.3 

10.27 

8.90 

720 

120.6 

10.95 

9.25 

721 

128.5 

11.71 

9.64 

721 

136.8 

12.53 

10.04 

720 

145.7 

13.36 

10.43 

718 

155.0 

14.20 

10.80 

716 

165 .0 

15.03 

11.15 

714 

175.4 

15,85 

11.46 

711 

186,3 

16.63 

11.75 

707 

197.8 

17.37 

12.01 

704 

221.9 

18.73 

12.44 

696 

247.4 

19.90 

12.77 

688 

274.1 

20.86 

13.00 

681 

301.7 

21.60 

13.17 

675 

329.9 

22.15 

13,28 

669 

358.4 

22.53 

13.35 

665 

387.1 

22.77 

13.39 

662 

415.9 

22.69 

13.40 

661 

444.7 

22.93 

13.40 

660 

473.3 

22.92 

13.39 

660 

544.3 

22.74 

13.34 

663 

614.4 

22.49 

13.28 

669 

683.4 

22.25 

13.21 

676 

751.6 

22.04 

13.15 

684 

819.2 

21.87 

13.10 

693 

886.2 

21.73 

13.05 

702 

952.7 

21,62 

13.01 

711 

1018.8 

.21.53 

12.98 

721 

1084.6 

21.46 

12.95 

730 

1150.1 

21.40 

12.92 

740 

1215.4 

21,35 

12.90 

750 

1280.4 

21.30 

12.86 

760 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


200 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHAL-PY 

INTERNAL 

CP 

CV 

SPEED OF 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

SOUND 

M/S 

IIG.O 

17.57818 

60.66 

2562.9 

1410.0 

21.23 

12.84 

779 

120«0 

16.39672 

62.50 

2774.9 

1539.0 

21.18 

12.81 

798 

130.0 

15.36426 

64.20 

2986.5 

1667.5 

21.14 

12.79 

818 

140 . Q 

14.45428 

65.76 

3197,7 

1795.6 

21.10 

12.77 

837 

150.0 

13.64621 

67.21 

3408.5 

1923.4 

- 21.07 

12.75 

856 

160.0 

12,92387 

68.57 

3619.0 

2050. 9 

21.04 

12.74 

874 

170.0 

12,27434 

69.85 

3829.3 

2178 . 2 ' 

21.01 

12.72 

893 

lao.o 

11.68714 

71.05 

4039.3 

2305.3 

20,99 

12.71 

911 

190.0 

11.15374 

72.18 

4249.1 

2432.2 

20.97 

12.70 

928 

200.0 

10.66705 

73.26 

4458.8 

2558.9 

20.96 

12.69 

946 

210*0 

10.22121 

74.28 

4668.2 

2685.5 

20.94 

12.69 

963 

220.0 

9.81127 

75.25 

4877.6 

2812.0 

20.92 

12.66 

98 0 

230.0 

9.43307 

76.18 

5086.7 

2938.4 

20.91 

12.67 

997 

240.0 

9.08305 

77. 07 

5295,8 

3064.7 

20.90 

12.67 

1014 

250.0 

8.75817 

77.93 

5504,7 

3190.8 

20.89 

12.66 

1030 

260.0 

8.45581 

78,75 

5713.6 , 

3316.9 

20.88 

12.66 

1046 

270.0 

8.17370 

79.53 

5922.3 

3442.9 

20.87 

12.65 

1062 

280.0 

7.90986 

60.29 

6131.0 

3566.9 

20.86 

12.65 

1077 

290.0 

7.66259 

6 l ; 02 

6339.5 

3694.8 

20.85 

12.64 

1093 

300.0 

7.43035 

81.73 

6548.0 

3820.6 

20.85 

12.64 

1108 

310.0 

7.21181 

82.41 

6756.5 

3946.4 

20.84 

12.63 

1123 

320.0 

7 i 00580 

83.08 

6964.6 

4072.2 

2 0.83 

12.63 

1138 

330.0 

6.81126 

83.72 

7173.1 

4197.8 

20.83 

12.63 

1152 

340 .0 

6.62725 

84.34 

7381.4 

4323.5 

20.82 

12.62 

1167 

350.0 

6.45296 

84,94 

' 7569.6 

4449.1 

20.82 

12.62 

1181 

360.0 

6.28761 

65.53 

7797.8 

4574.7 

20.82 

12.62 

1195 

370.0 

6.13054 

86.10 

8005.9 

47 DD .3 

20.81 

12.62 

1209 

380.0 

5.98114 

86.65 

8214.0 

4825.8 

20.81 

12.61 

1223 

390.0 

5.83886 

87.19 

8422.1 

4951.3 

20.80 

12.61 

1237 

400.0 

5.70321 

87.72 

6630.1 

5076.7 

20.80 

12.61 

1250 

420.0 

5.44999 

88.74 

9046.1 

5327,6 

20.80 

12,61 

1277 

440.0 

5.21833 

‘ 89.70 

9461.9 

5578.4 

20.79 

12.60 

1303 

460.0 

5.00557 

9 0.63 

9877.7 

5829.1 

20.79 

12.60 

1329 

480.0 

4.60950 

91.51 

10293.4 

6079.7 

20.78 

12.60 

1354 

5 . 00..0 

4.62821 

92.36 

10709.0 

6330.3 

20.78 

12.59 

1379 

550.0 

4.22965 

94.34 

11747,9 

6956.6 

2 0.77 

12.59 

1439 

600.0 

3.89429 

96.15 

12786,5 

7582.6 

20.77 

12.58 

1496 

650.0 

3.60819 

97.81 

13824.9 

8208.4 

20,77 

12.58 

1552 

700.0 

3.36123 

99.35 

14863.2 

8834.0 

20.77 

12.57 

1605 

750.0 

3.14589 

100.78 

15901.4 

9459,5 

20.76 

12,57 

1657 

800.0 

2.95645 

102.12 

16939.6 

10084.9 

20.76 

12.56 

1708 

850.0 

2.78852 

103.38 

17977\7 

10710.2 

20,76 

12.56 

1757 

900.0 

2.63862 

104.57 

19015.8 

11335.4 

20.76 

12.56 

1804 

950.0 

2.50400 

105.69 

20053.9 

11960.6 

20.76 

12,56 

1851 

1000.0 

2.38244 

106.75 

21091.9 

12585,7 

20.76 

12,56 

1896 

1100.0 

2.17155 

108.73 

23168.1 

13835.8 

20.76 

12.55 

1984 

1200.0 

1.99493 

110,54 

25244.3 

15085 .7 

20.76 

12.55 

2068 

1300.0 

1.84484 

112.20 

27320.5 

16335.6 

20.76 

12.55 

2148 

1400.0 

1.71574 

113.74 

29396,8 

17585.2 

20.76 

12.54 

2226 

1500.0 

1.60351 

115.17 

31473.2 

18834.9 

20.76 

12.54 

2302 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


300 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

7.0 

61.32326 

9.66 

606.5 

110.8 

13.10 

11.15 

7.5 

61.00840 

10.70 

612.6 

114.4 

11.58 

10.08 

8.0 

60.74063 

11.42 

618.2 

117.7 

10 .60 

9.34 

8.5 

60.50225 

12.04 

623.3 

120,9 

9.97 

6.83 

9.0 

60*28221 

12.60 

628.2 

123.9 

9.59 

8.51 

9.5 

60.07332 

13.11 

632.9 

126.9 

9.38 

8.32 

10.0 

59.87071 

13.59 

637.6 

129.8 

9.31 

8.22 

11.0 

59.47183 

14.48 

646.9 

135.8 

9.45 

8.25 

12.0 

59.06894 

15.32 

&56.6 

141.9 

9. 84 

6.46 

13.0 

58.65379 

16,13 

666.7 

148.4 

10.39 

8.78 

14.0 

58.22251 

16.92 

677.4 

155.3 

11.04 

9.15 

15.0 

57.77361 

17.70 

688.8 

162.6 

11,74 

9.55 

16. 0 

57.30694 

18.49 

700.9 

170.4 

i2.46 

9.95 

17.0 

56.82317 

19.26 

713.7 

178.7 

13.20 

10.34 

18.0 

56.32338 

20.04 

727,3 

187,5 

13.93 

10.71 

19.0 

55.80892 

20.81 

741.5 • 

196.9 

14,64 

11.07 

20.0 

55.28126 

21.58 

756.5 

206.6 

15.33 

11.39 

22.0 

54.19245 

23.10 

786.5 

227.6 

16.62 

11.97 

24.0 

53.06917 

24.60 

822.9 

250.1 

17.77 

12,44 

26.0 

51.92314 

26. 08 

859.5 

274.1 

18.78 

12.81 

28.0 

50.76530 

27.49 

, 897.9 

299.1 

19.64 

13.10 

30.0 

49.60564 

28.87 

936.0 

325.2 

20.36 

13.31 

32.0 

46.45308 

30.20 

979.3 

351.9 

20.95 

13.47 

34.0 

47.31540 

31,49 

1021.7 

379.2 

21.43 

13.58 

36.0 

46.19915 

32.72 

1064.9 

406.9 

21.80 

13.66 

38.0 

45.10961 

33.91 

1108.8 

434.9 

22.07 

13.70 

40.0 

44. 05085 

,35. 04 

1153.2 

463.1 

22.28 

13.73 

45.0 

41.55502 

37.69 

1265.3 

533.8 

22.52 

13.72 

50.0 

39.28652 

40.06 

1378.0 

604.2 

22.53 

13.66 

55.0 

37.23915 

42*20 

1490,4 

674,1 

22.42 

13.58 

60.0 

35.39385 

44.15 

1602.1 

743.3 

22.26 

13.50 

65.0 

33.72733 

45.92 

1713.0 

811.7 

22.10 

13.42 

70.0 

32.21672 

47.55 

1823.1 

879.6 

21.94 

13.35 

75.0 

30.84142 

49.06 

1932.5 ” 

946.9 

21.81 

13,29 

.80*0 

29.58370 

50.47 

2041.2 

1013,7 

21.69 

13.23 

85.0 

28.42851 

51.78 

2149,4 

1080.1 

21.58 

13.18 

90.0 

27.36323 

53.01 

2257.1 

1146.2 

21.50 

13,14 

95.0 

26.37722 

54.17 

2364.4 

1211.9 

21.42 

13.10 

100.0 

25.46151 

55.27 

. 2471.3 

1277.4 

21.36 

13.06 


SPEED OF 
SOUND 
M/S 
798 

805 
810 

815 
8l9 
823 

826 

832 

837 
841 

844 

845 

846 
846 
846 
844 

843 

838 
832 
825 
819 
812 

806 
800 
795 
790 

787 

781 

779 

780 
784 
789 
794 
801 
808 

816 
823 
831 

839 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUMr4 


300 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

MOU/LITER 

110.0 

23.81168 

120.0 

22.36507 

130.0 

21.06531 

140,0 

19.94457 

150.0 

18.92111 

160.0 

17.99759 

170,0 

17.16000 

180.0 

16.39687 

190.0 

15.69871 

200.0 

15.05757 

210.0 

14.46674 

220.0 

13.92056 

230.0 

13.41414 

240.0 

12.94332 

250.0 

12.50447 

260.0 

12.09444 

270.0 

11.71049 

280.0 

11.35021 

290.0 

11.01148 

300.0 

10.69242 

310.0 

10.39136 

320.0 

10.10683 

330.0 

9.83749 

340.0 

9.58216 

350.0 

9.33977 

360.0 

9.10937 

3170.0 

8.89008 

380.0 

8.68112 

390.0 

8.48177 

400.0 

8.29138 

420.0 

7.93519 

440*0 

7.60837 

460.0 

7.30743 

480,0 

7.02941 

500.0 

6.77179 

550.0 

6.20344 

600.0 

5.72311 

650.0 

5.31181 

700.0 

4.95563 

750*0- 

4.64418 

800,0 

4.36953 

850.0 

4.12552 

900.0 

3.90729 

950.0 

3.71096 

1000.0 

3.53339 

1100.0 

3.22471 

1200.0 

2.96556 

13-00.0 

2.74491 

1400.0 

2.55477 

1500.0 

2.38923 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

57.30 

2684.4 

59.15 

2896.7 

60.84 

3108.4 

62.41 

3319.6 

63.86 

3530.5 

65.22 

3741.0 

66.49 

3951.3 

67.70 

4161,4 

68.83 

4371.3 

69.91 

4581.1 

70.93 

4790.7 

71,90 

5000.1 

72.83 

5209.4 

73.72 

5418.7 

74.58 

5627.8 

75.40 

5836.8 

76.19 

6045.7 

76.94 

6254.5 

77.68 

6463.2 

78.38 

6671,9 

79.07 

6880,5 

79.73 

7089.0 

80.37 

7297.5 

80.99 

7505.9 

81.60 

7714.2 

82.19 

7922.5 

82.76 

8130.8 

83.31 

8339.0 

83.85 

8547.1 

84.38 

8755.3 

85.39 

9171,4 

86.36 

9587.4 

87.29 

1D0Q3.3 

88.17 

10419*1 

69.02 

10834.8 

91.00 

11873.7 

92.81 

12912.3 

94.47 

13950.5 

96,01 

14988.6 

97.44 

16026.5 

38,76 

17064.4 

100.04 

18102.1 

101.22 

19139.8 

102.35 

20177.4 

103.41 

21215.1 

105.39 

23290.3 

107,19 

25365.5 

108.66 

27440,8 

110.39 

29516.1 

111.82 

31591,5 


INTERNAL 

CP 

ENERGY 

J/MOL-K 

J/MOL 


1407,8 

21.27 

1537,5 

21.20 

1666.7 

21.14 

1795,5 

21.10 

1923.9 

21.07 

2052.0 

21.04 

2179.9 

21.02 

2307.5 

21.00 

2435.0 

20 .98 

2562.3 

20.97 

2689.4 

20.95 

2816.4 

20 .94 

2943.3 

20.93 

3070.1 

20.92 

3196,8 

20.91 

3323.3 

20.90 

3449,8 

20.89 

3576.3 

20.88 

3702.6 

20,87 

3828,9 

20 ,86 

3955.1 

20.86 

4061.3 

20 .85 

4207.4 

20 .84 

4333.5 

20.84 

4459.5 

20.83 

4566.5 

20.83 

4711,4 

20 .82 

4837,3 

20,82 

4963.2 

20.81 

5089.0 

20.81 

5340.6 

20 .80 

5592.0 

20.80 

5843.4 

20.79 

6094.6 

20.79 

63 45 .,8 

20 .78 

6973,5 

20.77 

7600.6 

20.77 

8227.6 

20 .76 

8854.6 

20.76 

9481.1 

20.76 

10107.5 

20.76 

10733,7 

20 .75 

11359,9 

20 .75 

11985,9 

20 .75 

12611.9 

20 .75 

13863.6 

20.75 

15115,1 

20.75 

16366.3 

20.75 

17617.4 

20 .75 

18868.4 

20.75 


CV SPEED OF 

J/MOL-K SOUND 
M/S 

13.00 856 

12.96 872 

12.92 889 

12.89 905 

12.87 922 

12.84 938 

12.82 955 

12.81 971 

12,79 987 

12,78 1003 

12.77 1018 

12.76 1034 

12,75 1049 

12.74 1065 

12.74 1080 

12.73 1095 

12.72 1109 

12.72 1124 

12.71 1138 

12.71 1153 

12.70 1167 

12.70 1181 

12.69 1194 

12.69 1208 

12.69 1222 

12.68 1235 

12.68 1248 

12.68 1262 

12,67 1275 

12,67 1288 

12.66 1313 

12.66 1338 

12.65 1363 

12.65 1387 

12.65 1411 

12.64 1468 

12.63 1524 

12.62 1578 

12.62 1630 

12.61 1681 

12.61 1730 

12.60 1778 

12.60 1825 

12.60 1870 

12.59 1915 

12.59 2001 

12.59 2083 

12.58 2163 

12.58 2239 

12.58 2314 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


400 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

. K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 





J/MOL 



H/S 

S.O 

64.95686 

9.79 

766.4 

142.4 

14.84 

11.67 

879 

. 8.5 

64.58329 

10.62 

773.2 

145.7 

12.82 

10.42 

887 

9.0 

64.26984 

11.32 

779.3 

148.7 

11.51 

9.55 

895 

9.5 

63.99521 

11.91 

784.8 

151.5 

10.66 

8.95 

902 

10.0 

63.74637 

12.45 

790.0 

154.2 

10.11 

8.54 

908 

11. D 

63.29487 

13.38 

799.8 

159.5 

9.61 

8.15 

918 

12.0 

62.87478 

14.22 

809.4 

164.8 

9.60 

8.11 

927 

13.0 

62.46594 

14.99 

819.1 

170.3 

9.88 

8.27 

934 

14.0 

62.05775 

15.74 

829.2 

176.1 

10.34 

8.56 

939 

15.0 

61.64461 

16.47 

839.9 

182.4 

10.91 

8.92 

943 

16.0 

. 61.22366 

17.20 

851.1 

189.1 

11.54 

9.31 

946 

17.0 

60.79364 

17.92 

863.0 

196.3 

12.21 

9.71 

948 

18.0 

60.35423 

18.64 

875.5 

203.9 

12.88 

10.12 

950 

19.0 

59.90565 

19.35 

888.7 

212.1 

13.55 

10.60 

950 

20.0 

59.44845 

20.06 

902.6 

220.8 

14.20 

10.88 

950 

22.0 

58.51128 

21.47 

932.3 

239.5 

15,45 

11.55 

948 

24.0 

57.54953 

22.87 

964.3 

260.0 

16.58 

12.12 

944 

26.0 

56.57022 

24.23 

998.5 

282.0 

17.58 

12.59 

938 

28.0 

55.58004 

25.57 

1034.5 

305.3 

18.45 

12.98 

933 

30.0 

54.58504 

26.87 

1072,2 

329.7 

19.20 

13.28 

926 

32.0 

53.59064 

28.13 

1111.3 

355.0 

19.85 

13.52 

920 

34.0 

52.60160 

29.35 

1151.5 

361.0 

20 .39 

13.70 

913 

36.0 

51.62206 

30.53 

1192.7 

407.6 

20.83 

13.83 

907 

38.0 

50.65557 

31.66 

1234.8 

434.7 

21.20 

13.93 

901 

40.0 

49.70513 

32.76 

1277.5 

462.1 

21.50 

13.99 

896 

45.0 

47.41416 

35.32 

1386.3 

531.5 

21.99 

14.05 

885 

50.0 

45.26335 

37.65 

1496.9 

601.5 

22.22 

14.03 

878 

55.0 

43.26328 

39.78 

1608.2 

671.4 

22.28 

13.95 

874 

60.0 

41.41371 

41.71 

1719.6 

740.9 

22.25 

13.86 

872 

65.0 

39.70756 

43.49 

1830.6 

809.9 

22.16 

13.77 

873 

70.0 

38.13425 

45.13 

1941.1 

878.3 

22.05 

13.68 

676 

75.0 

36.68186 

46.64 

2051.1 

946.1 

21.93 

13.59 

879 

80.0 

35.33850 

48. 06 

2160.4 

1013.5 

21.81 

13.51 

884 

85.0 

34.09299 

49.38 

2269.2 

1080.4 

21.71 

13.44 

890 

90.0 

32.93520 

50.61 

2377.5 

1146.9 

21.61 

13.38 

896 

95.0 

31.85611 

51.78 

2485.3 

1213.0 

21.53 

13.32 

902 

100.0 

30.84778 

52.83 

2592.8 

1278.9 

21.45 

13.27 

909 
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Provisional thermodyna'mic properties of helium-4 


400 ATMOSPHERE ISOBAR 


' TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110,0 

29.01641 

54.92 

2806.7 

120.0 

27.39512 

56.7.7 

3019.5 

130.0 

25.94848 

56.47 

3231.5 

140.0 

24.64885 

60.04 

3443.0 

150.0 

23.47432 

61,49 

3654.0 

160.0 

22.40729 

62.85 

3864.6 

170.0 

21.43343 

64.13 

<4074.9 

160.0 

20.54090 

65.33 

4285.0 

130.0 

19.71965 

66.46 

4494.9 

200.0 

18.96199 

67o54 

4704.7 

210.0 

18.26026 

68.56 

4914.3 

220.0 

17.60863 

69.54 

5123.7 

230.0 

17.00194 

70.47 

5333.1 

240.0 

16.43568 

.71.36 

5542,3 

250.0 

15.90595 

72.21 

5751.5 

260.0 

15.40932 

73.03 

5960.5 

270.0 ' 

14.94280 

73.82 

6169.5 

280.0 

14.50372 

- 74.58 

6378.3 

290.0 

14. 08974 

75.31 

t6587.1 

300.0 

13.69876 

76. 02 

6795,9 

310.0 

13.32893 

76.70 

7004.5 

320.0 

12.97856 

77,37 

7213.1 

330.0 

12.64617 

78.01 

7421.7 

340.0 

12.33041 

76,63 

7630.1 

350.0 

12.03005 

79.23 

7838.6 

360.0 

11.7440 0 

79.82 

8046.9 

370.0 

11.47125 

80.39 

8255.3 

380.0 

il-.2i091 

80.95 

8463.5 

390.0 

10.96214 

81.49 

8671.8 

400.0 

10.72418 

82.01 

8 87 9'. 9 

420.0 

10.27801 

83.03 

9296.2 

440.0 

9.86752 

84. 00 

9712.3 

460.0 

9.48859 

84.92 

10128.3 

480.8 

9.13772 

85.81 

10544.1 

5.00.0 

8.81189 

86.66 

10959,9 

550.0 

6.09070 

88.64 

11998.9 

600.0 

7.47864 

90,44 

13037.4 

650.0 

6.95267 

92.11 

14075.6 

700.0 

6.49578 

93.64 

15113.5 

750.0, 

6.09520 

95.08 

16151.2 

600.0 

5.74110 

96.42 

17188.8 

850.0 

5.42585 

97.67 

18226.2 

980.0 

5.14337 

98.86 

19263.6 

950.8 

4.88680 

99.98 

20300.9 

1000.0 

4.65821 

101.05 

21338.1 

1100.0 

4.25656 

103.02 

23412.5 

1200.0 

3,91856 

104.83 

25486.9 

1300.0 

3.63020 

106.49 

27561,2 

1400.0 

3.38130 

108.02 

29635.6 

1500.0 

3.16428 

109.46 

31710.1 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/HOL-K 

SOUND 

J/HOL 



M/S 

1409.0 

21.33 

13.19 

923 

1540. 0 

21.24 

13.12 

937 

1669.5 

21.17 

13.07 

952 

1798.6 

21.12 

13.02 

967 

,1927.3 

21.08 

12.98 

982 

2055.8 

21.05 

12.95 

997 

2183.9 

21.02 

12.93 

1012 

2311.8 

21.00 

12.90 

1027 

2433,6 

20.98 

12.88 

1042 

2567.2 

20.97 

12.87 

1056 

2694.6 

20.95 

12.85 

1071 

2822.0 

20.94 

12.84 

1085, 

2949,2 

20.93 

12.83 

110 0 

3076.3 

20.92 

12.82 

1114. 

3203.3 

20.91 

12.81 

112 8 

3330.2 

20.90 

12.80 

1142 

3457.1 

20.89 

12.79 

1156 

3583.8 

20.88 

12.78 

1169 

37i0.5 

20.86 

12.78 

118 3 ' 

3837.1 

2 0,. 87 

12.77 

1196 

3963.7 

20.86 

12.76 

1210 

4090.2 

20.66 

12.76 

1223 

4216,7 

. 20.85 

12.75 

1236 

4343.1 

20.85 

12.75 

1249 

4469.4 

20.84 

12.74 

1262 

4595.7 

20.83 

12.74 

1275 

4722.0 

20.83 

12.74 

1287 

4848.2 

20.83 

12.73 

1300 

4974.4 

20.82 

12.73 

1312 

5100.5 

20.82 

12.72 

1325 

5352.7 

20.81 

12.72 

1349 

5604.8 

20.80 

12.71 

1373 

5856,7 

20.80 

12.71 

1397 

6106.6 

20.79 

12.70 

1-420 

6360 .3 

20.79 

12,70 

1443 

6989.3 

20 ,78 

12.69 

1499 

7617 .8 

20,77 

12.68 

1553 

8246.0 

20 .76 

12.67 

1605 

8673.9 

20,76 

12,66 

1656 

9501.6 

20.75 

12.66 

1705 

10129.0 

20.75 

12.65 

1753 

10756.2 

20.75 

12.65 

1800 

11383.3 

20.75 

12.64 

1845 

12010.3 

20.75 

12.64 

1890 

12637.1 

20.74 

12.63 

1933 

13890 .5 

20.74 

12.63 

2018 

15143.5 

20.74 

12,62 

2099 

16396.3 

20 .74 

12.62 

2177 

17648.8 ' 

■ 20,74 

12.61 

2253 

18901.2 

20 .75 

12.61 

2326 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


600 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

SPEED 

K 

HOL/LITER 

J/HOL-K 

J/MOL 

ENERGY 

J/MOL 

J/HOL-K 

J/HOU-K 

SOUND 

M/S 

11.0 

69.87126 

10.86 

1076.4 

206.3 

14,12 

10.02 

1056 

12.0 

69.20105 

11 . 98 

1089.3 

210,7 

11.96 

8.89 

1070 

13.0 

56.64654 

12.90 

1100.7 

215.1 

11.03 

8.40 

1082 

14.0 

68.15462 

13.70 

1111.6 

219.5 

10.75 

8.23 

1091 

15.0 

67.69832 

14.44 

1122.3 

224.3 

10.82 

6*40 

1098 

16.0 

67.26269 

15.15 

1133.3 

229.4 

11.12 

8.65 

1104 

17.0 

66. 83.90 0 

15.84 

1144.6 

235.0 

11.55 

8.99 

1108 

18.0 

66.42201 

16.61' 

1156.4 

241.1 

12.06 

9.36 

1112 

19.0 

66.0’D853 

17,18 

1166.7 

247.7 

12.61 

9.76 

1114 

20.0 

65.59665 

17.84 

1181.6 

254.8 

13.17 

10.15 

1115 

22.0 

64.77369 

19*15 

1209.1 

270.5 

3,4.31 

10.93 

1116 

24.0 

63.94923 

20.44 

1238.8 

288.1 

15.38 

11.63 

1115 

26.0 

63.12313 

21.71 

1270.6 

307.4 

16.36 

12.24 

1112 

28.0 

62.29673 

22.95 

1304.2 

328.3 

17.23 

12.76 

1107 

30.0 

61.47190 

24.17 

1339.5 

350.4 

18.00 

13.20 

1102 

32.0 

60.65055 

25.35 

1376.1 

373.7 

16.66 

13.56 

1096 

34.0 

59.63446 

26.50 

1414.0 

398.0 

19.23 

13.86 

1090 

36.0 

59.02529 

27.62 

1453.0 

423.0 

19.72 

14.09 

1083 

38.0 

56.22435 

28.69 

1492.8 

448.7 

20.13 

14.28 

1076 

40.0 

57.43284 

29.73 

1533.5 

474.9 

20.47 

14.42 

1070 

45.0 

55.50125 

32.19 

1637.5 

542.1 

21.11 

14.63 

1055 

50.0 

53.64517 

34.43 

1744.2 

610.8 

21.50 

14.70 

1041 

55.0 

51.87079 

36.49 

1852.3 

680.2 

21.72 

14.68 

1030 

60.0 

50.18092 

38.39 

1961,2 

749,7 

21.84 

14.61 

1822 

65.0 

48.57595 

40.14 

2070. 5 

816.9 

21.68 

14.50 

1016 

70.0 

47. 05453 

41.76 

2179.9 

887.9 

21.87 

14.39 

1012 

75.0 

45.61V05 

'43 . 27 

2289.2 

956.3 

21.84 

14.28 

1010 

80.0 

44.25111 

44,67 

2398.2 

1024,3 

21.78 

14.16 

1010 

85.0 

42.96176 

45.99 

2507.0 

1091.9 

21.72 

14.05 

1011 

90.0 

41.74181 

’47,23 

2615.5 

1159.0 

21.66 

13,95 

1013 

95.0 

40.58696 

48.40 

2723.6 

1225,7 

21.60 

13,86 

1017 

100.0 

39.49298 

49.51 

2831.4 

1292.0 

21.53 

. .13,77 

1021 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


600 ATMOSPHERE ISOBAR 


TEMP- 

DENSITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

IID.O 

37.47147 

51.56 

3046.2 

120.0 

35.64709 

53.42 

3259.9 

130.0 

33.99356 

55.12 

3472.8 

140.0 

32.48840 

56.69 

3684.9 

150.0 

31.11260 

58.15 

3896.5 

160.0' 

29.85014 

59.51 

4107,7 

170.0 

28.68746 

60.79 

' 4318.5 

180.0 

27.61307 

62.00 

4528.9 

190.0 

26.61717 

63.13 

4739.1 

200.0 

25.69137 

64.21 

4949.1 

210.0 

24.82844 

65.23 

5159.0 

220*0 

24.02213 

66.21 

5368.6 

230.0 

23.26699 

67.14 

5578.2 

240.0 

22.55826 

68.03 

5787.6 

250.0 

21.89175 

68'. 89 

5996.9 

260.0 

21.26378 

69.71 

6206.1 

270.0 

20.67108 

70-.49 

6415.2 

280.0 

20.11073 

71.26 

6624.2 

290.0 

19.58015 

. 71.99 

6833.2 

300.0 

19.07702 

72.70 

7042.1 

310.0 

18.59923 

73.38 

7250.9 

320.0 

18.14493 

74.04 

7459.6 

330.0 

17.71240 

74.69 

7668.3 

340.0 

17.30012 

75.31 

7876.9 

350.0 

16.90569 

75.91 

8085.5 

360.0 

16.53084 

76.50 

8294.0 

370.0 

16.17141 

77.07 

8502.5 

380 .0 

15.82734 

77.63 

8710.9 

390.0 

15.49767 

78.17 

8919.2 

400.0 

15.18151 

78.70 

9127.5 

420.0 

14.58651 

79.71 

9544.0 

440 .0 

14.03654 

6 0.68 

9960.3 

460.0 

13.52666 

81,61 

10376.5 

480.0 

13.05262 

82.49 

10792.5 

500.0 

12.61077 

83.34 

1120 8.^4 

550.0 

11.62703 

85.32 

12247.7 

600.0 

10.78586 

87,13 

13286.4 

650.0 

10.05829 

88.79 

14324.5 

700.0 

9.42269 

90.33 

15362.3 

750.0, 

8.66264 

91.76 

16399=8 

800.0 

8.36539 

93,10 

17437.0 

850.0 

7.92093 

94.36 

18474.0 

900.0 

7.52126 

95,54 

1951Q.8 

950.0 

7.15992 

96.66 

20547.6 

1000.0 

6.83166 

97.73 

21584.2 

1100*0 

6.25768 

99.70 

23657.2 

1200.0 

5.77250 

101.51 

25730.1 

1300.0 

5.35698 

103.16 

27802.9 

1400.0 

4.99712 

104.70 

29875.7 

1500.0 

4.68245 

106.13 

31948.5 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1423.7 

21.42 

13.63 

1031 

1564.4 

21.33 

13,50 

1042 

1684.3 

21.25 

13.40 

1054 

1813.6 

21.19 

13.32 

1066 

1942.5 

21.14 

13,25 

1081 

2071.0 

21.09 

13.20 

1095 

2199.2 

21.06 

13.15 

1108 

2327.2 

21.03 

13.11 

1122 

2455.0 

2i:oi 

13.08 

1136 

2582.7 

20.99 

13.05 

1149 

2710.3 

20.97 

13.02 

1163 

2837.8 

20.96 

13.00 

1176 

2965.2 

20.95 

12,98 

1189 

3092.5 

20.94 

12.96 

1202 

3219.7 

20.93 

12.95 

1215 

3346.9 

20.92 

12.93 

1228 

3474.1 

20.91 

' 12.92 

1241. 

3601.2 

20.90 

12.91 

1254 

3728.2 

20.89 

12.90 

1266 

3855.2 

20.88 

- 12.89 

1278 

3982.1 

20.88 

12.88 

1291 

4109.0 

20.87 

12.87 

1303 

4235.9 

20.87 

12.87 

1315 

4362.7 

20.86 

12.86 

1327 

4489'. 5 

20.85 

12.85 

1339 

4616.2 

.20.85 

12.85 

1350 

4742.9 

20.84 

- 12.84 

1362 

4869.6 

' 20.84 

12.84 

1374 

4996.3 

20.83 

12.83 

1385 

5122.9 

20.83 

12.63 

1397 

5376.0 

20.82 

12.82 

1419 

5629.0 

20.81 

12.81 

1442 

5881.9 

20.81 

12.80 

1463 

6134.7 

20.80 

12.79 

1485 

6387.4 

20.79 

12.79 

1506 

7018.8 

20.78 

12.78 

1559 

7649.7 

20.77 

12.76 

1609 

8280*1 

20.76 

12.75 

1659 

8918 .2 

20.75 

12.74 

1707 

9539.9 

20.75 

12,74 

1754 

10169.3 

20 .74 

12.73 

1799 

10798.5 

20.74 

12.72 

1844 

11427.5 

■ 20.74 

12.72 

1687 

12056.3 

20.73 

12.71 

1930 

12684.3 

20.73 

12.71 

1972 

13341.7 

20.73 

12.70 

2053 

15198.0 

20.73 

12.69 

2132 

16453.9 

20*73 

12.68 

2207 

17709,4 

20.73 

12.68 

2281 

18964.6 

20.73 

12.67 

2352 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
800 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

ENTROPY 

ENTHALPY 

INTERNAL 

CP 

CV 

. K 

MOL/LITER 

J/MOL-K 

J/MOL 

ENERGY 

J/MOL 

J/MOL-K 

J/MOL-K 

13,0 

74.21800 

10.24 

1350.0 

257,8 

17.52 

10.65 

.14.0 

73.42573 

11.41 

1365.8 

261.8 

14.57 

9.53 

15.0 

72.78113 

12.36 

1379.6 

265.8 

13.20 

9.04 

.16,0 

72.22167 

13.20 

1392.5 

270.1 

12.62 

6.91 

17.0 

71.71537 

13.95 

1405. 0 

274.7 

12.47 

9.00 

18.0 

71,24405 

14.67 

1417.5 

279.7 

12.59 

9.22 

19.0 

70.79668 

15.36 

1430.2 

286.2 

12.87 

9.52 

20.0 

70.36625 

16.03 

1443.3 

291.3 

13.24 

9.87 

22.0 

69,53933 

17.33 

1470.6 

304. 9 

14.13 

10.63 

24.0 

68.74172 

18.60 

1499.8 

320.6 

15.06 

11.37 

26.0 

67.96331 

19.84 

1530.9 

3j38.1 

15.97 

12.05 

28.0 

67.19926 

21.05 

1563.7 

357.4 

16.80 

12.66 

30.0 

66.44726 

22.24 

1596.0 

378.1 

17.55 

13.19 

32.0 

65.70634 

23.39 

1633.8 

400.1 

18.20 

13.64 

34,0 

64.97603 

24.51 

1670.8 

423.2 

18.77 

14.02 

36.0 

64.25623 

25.60 

1708.8 

447,3 

19.26 

14. '34 

38.0 

63.54695 

26.65 

1747.8 

472,1 

19.68 

14.60 

40.0 

62.84822 

27.67 

1787.5 

497,7 

20.03 

14.81 

45.0 

61.14766 

30.07 

1889.4 

563.7 

20.68 

15.15 

50.0 

59.51281 

32.28 

1993.9 

631.8 

21.09 

15,32 

55.0 

57.94221 

34,30 

2100.0 

701.0 

21.34 

15,36 

60.0 

56.43374 

36,16 

2207.1 

770,7 

21,47 

15.33 

65.0 

54.98498 

37.88 

2314.6 

840.4 

?1.53 

15.24 

70.0 

53.59349 

39.48 

2422.4 

909.8 

21.55 

15.13 

75.0 

52.25691 

40,97 

2530,1 

978.9 

21.55 

15,01 

80.0 

50.97304 

42.36 

2637.8 

1047.5 

21.52 

14.87 

.65.0 

49.73984 

43.66 

2745.3 

1115.6 

21.49 

14.74 

90.0 

48.55537 

44.89 

2852.7 

1183.2 

21.46 

14.61 

95.0 

47.41776 

46.05 

2959.9 

1250.4 

21.42 

14.49 

100.0 

46.32521 

47.14 

3067.0 

1317.1 

21,39 

14.37 


SPEED OF 
SOUND 
M/S 
1212 
1223 
1231 
1237 
1241 
1244 
1246 


1247 

1248 
1247 
1245 
1241 
1236 
1231 
1225 
1218 
1211 

1204 

1187 

ri7i 

1156 

1143 

1132 

1123 

1116 

1111 

1107 

1105 

1105 

1105 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 
800 ATMOSPHERE ISOBAR 


TEMP 

OENS^ITY 

ENTROPY 

ENTHALPY 

K 

MOL/LITER 

J/MOL-K 

J/MOL 

110.0' 

44.26828 

49.18 

3280.5 

120.0 

42.37068 

51.03 

3493.5 

130.0 

40.61690 

52.73 

3706.0 

140.0 

38.99988 

54,31 

3916.0 

150.0 

37.50133 

65.77 

4129.6 

160.0 

36.11181 

57.13 

4340,9 

170.0 

34.82087 

58.41 

4552. 0 

180.0 

33.61906 

59.61 

4762.8 

130.0 

32.49791 

60.75 

4973.4 

200.0 

31.44983 

61.83 

5183.9 

210*0 

30.46807 

62.86 

5394.1 

220.0 ' 

29.54663 

63.84 

5604.3 

230.0 

28.68017 

64.77 

5814.2 

240.0 

27.86393 

65.66 

6024.1 

250.0 

27. 09365 

66.52 

6233.9 

260.0 

26.36557 

67,34 

6443.5 

270.0 

25.67628 

68.13 

6653.1 

280.0 

25.02274 

68.89 

6862*5 

290.0 

24.40221 

69.63 

7071,9 

300.0 

23.81224 

70.34 

7281,2 

310.0 

23.25060 

71.02 

7490.4 

320.0 

22.71526 

71.69 

7699.5 

330.0 

22.20442 

72.33 

7908.6 

340.0 

21.71639 

72.95 

8117.5 

350.0 

21.24967 

73,56 

8326.4 

360.0 

20.80288 

74.15 

8535.3 

370.0 

20.37475 

74.72 

8744.1 

380.0 

19.96412 

75.28 

8952.8 

390.0 

19.56993 

75.82 

9161.4 

400.0 

19.19120 

76.35 

9370,0 

420.0 

18.47657 

77.36 

9787.1 

440.0 

17.81380 

78,33 

10203.9 

460.0 

17.19740 

79.26 

10620,5 

480.0 

16.62260 

80.15 

11037.0 

500.0 

16.08530 

81.00 

11453.3 

550.0 

14.88361 

82.98 

12493.3 

600.0 

13.84992 

84.79 

13532.6 

650.0 

12.95106 

86.45 

14571.1 

700.0 

12.16211 

87.99 

15609.2 

750.0- 

11.46396 

89.42 

16646.7 

800*0 

10.84171 

90.76 

17683.9 

850.0 

10.28358 

92.02 

18720.8 

9.00.0 

9.78010 

93.20 

19757.4 

950.0 

9.32360 

94.32 

20793.8 

1000.0 

8.90777 

95.38 

21830.1 

1100. 0 

8*17813 

97.36 

23902.2 

1200.0 

7.55877 

99.16 

25974.0 

1300.0 

7.02641 

100.82 

28045.5 

1400.0 

6.56392 

102.36 

30117.0 

1500.0 

6.15839 

103.78 

32188.4 


INTERNAL 

CP 

CV 

SPEED OF 

ENERGY 

J/HOL-K 

J/MOL-K 

SOUND 

J/MOL 



M/S 

1449 .4 

21.33 

14.16 

1110 

1580.3 

21.27 

13.98 

1118 

1710.3 

21.22 

13.82 

1127 

1839.4 

21.18 

13.69 

1139 

1968.0 

21.15 

13.59 

1151 

2096.2 

21. ±2 

13.49 

1164 

2224.0 

21.09 

13.42 

1178 

2351.6 

21.07 

13.35 

1191 

2479.0 

21.05 

13.30 

1205 

2606.4 

21.04 

13.25 

1219 

2733.6 

21.02 

13.21 

1232 

2860.7 

21.01 

13.17 

1246 

2987.8 

20.99 

13.14 

1253 

3114,9 

20.98 

13.12 

1272 

3241.9 

20.97 

13.09 

1285 

3369.0 

20.96 

13.07 

1298 

3496.0 

20.95 

13.05 

1311 

3623.0 

20.94 

13.04 

1323 

3750.0 

20.93 

13.02 

1335 

3877.0 

20.92 

13.01 

1348 

4003.9 

20.92 

12.99 

1360 

4130.9 

20.91 

12.98 

1371 

4257.8 

20.90 

12.97 

1383 

4384.8 

20.89 

12.96 

1395 

4511.7 

20.89 

12.95 

1406 

4636.6 

20.88 

12.95 

1418 

4765.5 

20,87 

12.94 

1429 

4892.4 

20.87 

12.93 

1440 

5019.3 

20.86 

12.93 

1451 

5146.1 

20.86 

12.92 

1462 

5399.8 

20.85 

12.91 

1484 

5653 .4 

20.84 

12.90 

1505 

5906.9 

20.83 

12.89 

1526 

6160.3 

20.82 

12.88 

1547 

6413.7 

20.81 

12.87 

1567 

7046.9 

20,79 

12.86 

1617 

7679.7 

20.78 

12.84 

1665 

8312.0 

20,77 

12.83 

1712 

8944.0 

20.76 

12.82 

1758 

9575.7 

20.75 

12.81 

1802 

10207.0 

20.74 

12.80 

1846 

10836.1 

20.74 

12.80 

1888 

11468,9 

20.73 

12.79 

1930 

12099.5 

20.73 

12,76 

1971 

12729.9 

20.72 

12.78 

2011 

13990 .1 

20.72 

12.77 

2090 

16249.7 

20.72 

12.76 

2165 

16508,7 

20.72 

12.75 

2239 

17767.3 

20.71 

12.74 

2310 

19025.5 

20.71 

12.74 

2379 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-'f 
1000 ATMOSPHERE ISOBAR 

TEMP DENSITY ENTROPY ENTHALPY INTERNAL CP CV SPEED OF 


K 

HOL/LITER 

J/MOL-K 

J/MOL 

14.0 

78.86086 

7.97 

1584.1 

15.0 

77,6826^ 

9.66 

1608.6 

16.0 

76.81772 

10.89 

1627.7 

17,0 

76.11493 

11.69 

1644.2 

18.0 

75.50941 

12.76 

1659.4 

19 .,0 

74.96744 

13.56 

1674.0 

20.0 

74.46943 

14.30 

1688.5 

22.0 

73.56065 

15.68 

1717,6 

24.0 

72.72675 

16.99 

1747.7 

26.0 

71.94073 

18.26 

1779.2 

28.0 

71.18839 

19.48 

1812.2 

30.0 

70.46177 

20.67 

1846.7 

32.0 

69.75612 

21.82 

1882.4 

34.0. 

69.06850 

22.94 

1919.3 

36.0 

68.39697 

24.02 

1957.2 

38.0 

67.74017 

25.07 

1996.0 

40.0 

67.09710 

26.08 

2035.5 

45.0 

65.54457 

28.47 

2136.9 

50.0 

64.06361 

30.66 

2240.9 

55.0 

62.64679 

32.67 

2346.3 

60.0 

61.28776 

34.52 

2452.6 

65.0 

59.98094 

36.23 

2559.2 

70.0 

58.72152 

37.81 

2665.9 

75.0 

57.50539 

39.28 

2772.5 

80.0 

56.32910 

40.65 

2878,9 

85.0 

55.18984 

41.94 

2985.2 

90.0 

54.08530 

43.15 

3091.2 

95.0 

53.01367 

44.30 

3197.0 

100.0 

51.97349 

45.38 

3302.6 


ENERGY 

J/MOL-K 

J/MOL-K 

SOUND 

J/HOL 



M/S 

299.2 

29.25 

13.53 

1348 

304.3 

21.03 

11.42 

1356 

308.6 

17.47 

10.39 

1361 

312.9 

15.71 

9.94 

1363 

317.5 

14.85 

9.81 

1364 

322.4 

14.48 

9.89 

1364 

327.8 

14.42 

10.08 

1363 

340.1 

14.76 

10.68 

1362 

354,4 

15.41 

11.37 

1359 

370.7 

16.14 

12.07 

1356 

386.9 

16.87 

12.71 

1352 

408.6 

17.55 

13.30 

1347 

429.8 

18.17 

13.61 

1341 

452.2 

18.71 

14.25 

1335 

475.7 

19.19 

14.62 

1328 

500.2 

19.59 

14.94 

1321 

525.4 

19.94 

15.20 

1314 

591.0 

20.58 

15.66 

1295 

659.2 

20.97 

15.91 

1276 

728,9 

21.19 

16.02 

1258 

799.3 

21.30 

16.03 

1242 

869.9 

21.34 

15.98 

1227 

940.3 

21.33 

15.88 

1214 

1010.4 

21.31 

15.75 

1202 

1080.1 

21.27 

15.62 

1193 

1149.2 

21.22 

15.47 

1185 

1217.7 

21.18 

15.32 

1179 

1285.6 

21.14 

15.18 

1174 

1353.0 

21.11 

15.03 

1171 
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PROVISIONAL THERMODYNAMIC PROPERTIES OF HELIUM-4 


1000 ATMOSPHERE ISOBAR 


TEMP 

DENSITY 

K 

MOL/LITER 

110.0 

49.98304 

120. 0 

48.10701 

130.0 

46.34018 

140.0 

44.67784 

150.0 

43.11521 

160.0 

41.64711 

170.0 

40.26807 

180.0 

38.97243 

190.0 

37.75451 

200.0 

36.60873 

210.0 

35.52976 

220.0 

34.51255 

230.0 

33.55239 

240.0 

32.64491 

250.0 

31.78610 

260.0 

30.97229 

270.0 

30.20011 

280.0 

29.46649 

290.0 

28.76865 

300.0 

28.10403 

310.0 

27.47031 

320.0 

26.86536 

330.0 

26.28727 

340.0 

25.73424 

350.0 

25.20468 

360.0 

24.69708 

370.0 

24.21009 

360.0 

23.74245 

390.0 

23.29302 

400.0 

22.86072 

420.0 

22.04369 

440.0 

21.28436 

480.0 

20.57670 

480.0 

19.91552 

500.0 

19.29629 

550.0 

17.90705 

600.0 

16.70693 

650.0 

15.65926 

700.0 

14,73634 

750.0- 

13.91691 

600.0 

13.18429 

850.0 

12.52526 

900.0 

11.92918 

950.0 

11.38737 

1000.0 

10.89269 

1100.0 

10.02200 

1200.0 

9.28011 

1300.0 

8.64034 

1400.0 

8.08290 

1500.0 

7,59284 


ENTROPY 

ENTHALPY 

J/MOL-K 

J/MOL 

47.39 

3513,4 

49.22 

3723,9 

50.90 

3934,3 

52.46 

4144,6 

53.91 

4354,9 

55.27 

4565.2 

56.55 

4775.6 

57,75 

4986,0 

58,89 

5196.5 

59,97 

5407.0 

60.99 

5617.4 

61,97 

5827,8 

62.91 

6038,2 

63.80 

6246.6 

64.66 

6458.9 

65.49 

6669,1 

66.28 

6879.2 

67.04 

7089,3 

67.78 

7299.3 

68.49 

7509,2 

69.18 

7719.0 

69.85 

7928.8 

70.49 

8138.5 

71.12 

8348.1 

71.72 

8557,6 

72.31 

6767. 0 

72.89 

8976.4 

73.45 

9185.6 

73.99 

9394.8 

74.52 

9604.0 

75.54 

10022.0 

76.51 

10439.8 

77.44 

10857.3 

78.33 

11274.6 

79.18 

11691,7 

81.16 

12733.4 

82.97 

13774.0 

84.64 

14813.7 

86.18 

15852.6 

87.61 

16890.8 

86.95 

17928.4 

90.21 

1 8965.6 

91.39 

2 0002.4 

92.51 

21038.9 

93.58 

2 2075.0 

95.55 

2 4146, 8 

97.35 

2 6217.9 

99,01 

2 6288.6 

100.55 

3 0359,0 

101.97 

3 2429,2 


INTERNAL 

CP 

ENERGY 

J/HOL-K 

J/MOL 


1486.2 

21.06 

1617.6 

21.04 

1747.7 

21.03 

1876.6 

21.03 

2004.7 

21.03 

2132.2 

21.04 

2259.3 

21.04 

2366.0 

21.05 

2512.6 

21.05. 

2639.1 

21.05 

2765.5 

21.04 

2891.9 

21.04 

3018.2 

21.04 

3144.6 

21.03 

3271.1 

21.03 

3397.5 

21.02 

3524.0 

21.01 

3650.6 

21.00 

3777.1 

21.00 

3903.8 

20.99 

4030.4 

20.98 

4157.1 

20.97 

4283.8 

20. 96 

4410.6 

20 .96 

4537.4 

20.95 

4664.2 

20.94 

4791.0 

20.93 

4917.8 

20.92 

5044.7 

20.92 

5171.6 

20.91 

5425.3 

20.90 

5679,1 

20.68 

5932,9 

20.87 

6186,7 

20.86 

6440.5 

20.85 

7074,9 

20.82 

7709.0 

20.80 

8342.9 

20.79 

8976.5 

20.77 

9609,9 

20.76 

10242,9 

20,75 

10875.7 

20.74 

11508.3 

20.73 

12140.6 

20.73 

12772.7 

20.72 

14036.2 

20.71 

15299,1 

20.71 

16561,3 

20,71 

17822.9 

20.70 

19084,1 

20.70 


CV SPEED OF 

J/MOL-K SOUND 
M/S 

14.77 1168 

14.53 1170 

14.32 1176 

14.14 1185 

13.99 1196 

13.86 1208 

13.74 1221 

13.65 1235 

13,56 1249 

13.49 1264 

13.43 1278 

13.38 1292 

13.33 1307 

13.29 1321 

13.26 1335 

13.23 1348 

13.20 1362 

13.17 1375 

13.15 1388 

13.13 1401 

13.11 1413 

13.10 1425 

13.08 1438 

13.07 1450 

13.06 1461 

13.05 1473 

13.04 1484 

13.03 1496 

13.02 1507 

13.01 1518 

13.00 1539 

12.98 1561 

12.97 1581 

12.96 1602 

12.95 1622 

12.93 1670 

12.92 1717 

12.90 1762 

12.89 1606 

12.86 1849 

12.87 1891 

12.86 1932 

12.86 1973 

12.85 2012 

12.84 2051 

12.83 2126 

12.82 2200 

12.81 2270 

12.80 2339 

12.80 2407 
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of the work, including laboratory data, experimental 
procedures, and theoretical and mathematical analy- 
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a year Annual subscription Domestic, $950, for- 
eign, $11 lb* 

• Mathematical Sciences 
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mathematical statistics, theory of experiment design, 
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cations and reports (covering both other agency and 
NBS-sponsored work) of limited or transitory interest 
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lications. This series is the official publication within 
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adopted and promulgated under the Public Law 
89—306, and Bureau of the Budget Circular A-86 
entitled, Standardization of Data Elements and Codes 
in Data Systems 
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